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ABSnUCT 

This  study  was  conductsd  to  dstanlns  if  an  sxpart  systsa 
could  ba  dasignsd  to  assist  tha  afloat  Supply  Officar  in 
considaring  spaca  constraints  whan  davaloping  a  daployaant 
loadplan. 

Foracastinq  and  Oparations  Raaaarch  Modals  ara  usad  in 
tha  davalopaant  of  tha  axpart  syataa  and  adapted,  as  nacassary 
to  accoaaodata  supply  aanagaaant  afloat.  Procaduras  for 
datamining  nat  stowage  capacity  and  aatarial  configuration 
ware  reviewed  to  provide  tha  user  with  an  understanding  of  how 
to  affectively  utilize  tha  axpart  systaa  for  davaloping  a 
loadplan.  Tha  axpart  systaa  includes  a  series  of  lotus  123 
spraadshaats  to  ba  usad  in  conjunction  with  tha  Military 
Traffic  Managaaant  Conand's  Computerized  Daployaant  Systaa 
(COOES) . 

Tha  study  concludes  that  tha  use  of  an  axpart  systaa 
would  provide  valuable  assistance  to  tha  afloat  Supply  Officar 
and  racoaaands  further  research  to  establish  tha  CODES 
interface. 
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A  younq,  Supply  Corps  Lisutsnant  rsports  onboard  a  tender 
as  the  Stores  Officer  for  the  S~1  Division.  Durinq  initial 
inspection  of  the  storerooas  the  Chief  Storekeeper  opens  the 
larqest  bulk  storerooa  where  he  points  out  several  larqe 
repairables  located  on  the  second  and  third  shelf  racks. 
Boxes  of  paper,  raqs  and  other  liqhter  weiqht  consumable 
products  are  double-stacked  in  front  of  the  racks  on  pallets 
on  the  deck  and  personnel  have  to  crawl  over  this  material  to 
check  the  markinqs  on  the  material  stowed  in  the  racks. 

The  Chief  explains  that  some  years  aqo  the  division  owned 
an  electric  forktruck  which  was  why  the  repairables  were 
loaded  in  the  upper  racks.  He  also  states  that  if  he  had  to 
issue  one  of  the  repairables  he  could  make  the  issue  if  the 
riqqers  can  figure  out  a  way  to  maneuver  the  material  out  of 
the  location  but  only  after  removing  most  of  the  material  from 
the  deck. 

The  Chief  explains  that  the  consumable  materials  were 
loaded  prior  to  the  last  deployment  from  additional  stock  hold 
in  three  warehouses  on  the  pier.  Items,  such  as  xerox  paper 
and  the  TDU  weights  used  by  the  submarines  for  disposal  at 
sea,  were  in  constant  demand  and  he  wanted  to  be  sure  there 


were  eufflcient  quantities  on  hand  to  satisfy  all 
requirements. 

The  Chief  finally  mentions  there  is  a  problem  with  routine 
flooding  in  the  storeroom  and  while  the  water  level  has  never 
risen  above  the  pallets,  no  one  knows  where  the  water  is 
coming  from.  When  the  young  Lieutenant  points  out  the  boxes 
of  oxidizing  material  in  another  corner  of  the  storeroom,  he 
admits  the  flooding  is  a  problem  since  the  oxidizers  need  to 
be  stored  in  a  dry  space  and  for  the  paper  products  stowed  on 
pallets  on  the  deck. 

The  young  Lieutenant  and  the  Chief  leave  the  storeroom  in 
agreement  on  the  need  for  a  new  storage  loadplan  which 
considers  ease  of  issue  and  hazardous  material  storage.  The 
young  Lieutenant  writes  a  reminder  in  his  notepad  to  ask 
someone  from  the  rigger's  shop  to  come  down  and  look  over  the 
situation.  The  Supply  Officer  had  stressed  the  importance  of 
supporting  submarine  refit  as  well  as  resupply.  Failure  to 
provide  a  critical  part  could  prevent  the  submarine  from 
meeting  its  operational  commitments  and  it  would  not  reflect 
well  on  his  record  if  that  critical  part  was  on  one  of  those 
racks  and  could  not  be  issued. 

The  young  Lieutenant  also  wonders  about  the  safety  hazards 
involved  with  overstocking  the  storeroom  for  a  deployment  and 
how  the  ^ief  determined  which  items  to  overstock.  An 
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unpleasant  picture  fores  in  the  young  officer's  eind  on  what 
the  storerooB  must  have  looked  like  before  the  deployment  and 
he  can  hardly  wait  to  see  the  other  48  storerooms. 

With  three  full  warehouses  on  the  pier,  the  young 
Lieutenant  knows  Stock  Control  is  not  going  to  be  able  to  tell 
him  what  quantities  of  specific  materials  to  load  for  a 
deployment  and  there  is  still  the  problem  of  where  the 
materials  should  be  located.  Without  a  computer  to  help 
figure  it  out  he  knows  he  will  have  to  guess  just  like  the 
Chief  did. 

When  the  young  officer  queries  the  current  computer 
system,  he  is  able  to  determine  the  following: 

•  Onhand  Quantity  (total  quantity  in  all  locations) , 

•  Requisitioning  Objective  -  High  Limit, 

•  Reorder  Point  -  Low  Limit, 

•  Allowance  and  Load  List  Quantities, 

•  Locations  1-4, 

•  Various  Management  Codes  (e.g.:  Shelf  Life  Code,  Shelf 

Life  Action  Code,  Security  code), 

•  Demand  History. 

With  all  of  these  variables  to  consider,  how  to  organize  all 
of  the  information  necessary  for  determining  the  best 
deployment  loadplan  for  each  storeroom  is  a  very  difficult 
process.  What  is  needed  is  a  computer  program  which  has  been 
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d«sign«(l  to  considor  all  of  th«s«  varlablos  and  tha  storarooa 
layout.  Without  ona,  tha  Storas  Officar  aust  rasort  to  pancil 
and  paper  and  hope  for  tha  opportunity  to  work  it  all  out 
before  tha  next  daployaant. 

In  a  shipboard  anvironaant,  tha  nuabar  and  size  of  tha 
storarooas  aay  suggest  there  will  not  be  a  problaa  storing 
aatarial;  however,  proper  storage  aanagaaant  procedures  are 
aora  coaplax  than  just  finding  an  aapty  bin  or  rack  to  place 
material  in.  There  are  a  multitude  of  considerations  which 
include  but  are  not  limited  to  whether  or  not  the  material  is: 

a  flammable,  corrosive,  radioactive; 

a  a  Coordinated  Shipboard  Allowance  List  (COSAL)  item,  a 
Depot  Level  Repairable  (DLR) ,  an  item  categorized  as 
Controlled  Material; 

a  an  item  which  requires  storage  in  an  air  conditioned 
storeroom,  on  the  weatherdecks,  in  a  storeroom  with  a 
fixed  C02  system; 

a  a  fast  mover,  a  slow  mover,  or  war  reserve  stock. 

Preparing  an  effective  loadplan  which  adequately  balances 
the  ship's  requirements  against  limited  space  constraints  is 
critical  to  both  inventory  accuracy  and  supply  effectiveness. 
If  the  material  can  not  be  found  or  is  inaccessible,  then  the 
loadplan  is  Ineffective.  To  determine  the  quantities  to 
safely  and  adequately  balance  the  ship's  requirements  against 
available  storage  is  virtually  impossible  to  do  successfully. 
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It  Is  Ivpossibl*  to  do  Mnually  sinca  thara  ara  too  aany 
variablaa  to  ba  conaidarad. 

Tha  ship's  sission  Is  anothar  variabla  to  considar  in 
praparlng  a  daployaant  loadplan.  Unitad  statas  naval  vassals 
can  ba  catagorizad  as  combatants  or  auxiliarias.  A  combatant 
will  carry  an  allowanca  list  of  parts  raquirad  to  support  tha 
ship's  aquipmant  and  craw.  Tha  ranga  and  dapth  for  tha 
allowanca  list  is  basad  on  damand  history.  An  auxiliary  is  a 
Combat  Logistics  Force  ship  such  as  an  oiler,  a  submarine  or 
destroyer  tender,  a  repair  ship  or  a  fleet  issue  ship.  Since 
it  is  impractical  for  a  combatant  to  store  quantities 
sufficient  to  satisfy  normal  demand  to  last  throughout  an 
entire  deployment  period  and  overstocking  the  storeroom  can 
lead  to  unsafe  storeroom  stowage  practices,  the  auxiliary 
carries  a  load  list  of  materials  raquirad  to  back  up  or 
resupply  allowanca  list  material  carried  by  tha  combatant. 
Load  lists  are  based  on  historical  damand  data,  information 
from  tha  Inventory  Control  Point  files  and  technical  overrides 
which  establish  a  minimum  quantity  for  a  new  or  critical  item. 
[Raf.  l:p.  4>1  -  4-56] 

A  combatant  will  rely  upon  tha  auxiliarias  in  tha 
battlagroup  for  regular  resupply.  Thasa  auxiliarias  will  than 
pull  into  port  periodically  to  replenish  their  stock.  An 
auxiliary  such  as  a  tender,  on  tha  other  hand,  may  steam 
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independently  end  be  required  to  have  Mterial  on  hand  for  a 
ainieue  of  60  days  without  resupply. 

On  a  large  coebatant  or  auxiliary,  like  a  tender,  the 
range  and  depth  of  aateriale  to  be  considered  can  be 
ovendieleing.  The  Stock  Control  Officer  and  the  Stores 
Officer  are  both  responsible  for  inventory  aanageaent  of  well 
over  75,000  line  items.  Together  they  use  a  variety  of  means 
to  control  the  size  of  the  inventory,  such  as: 

a  turn-in  excess  materials  to  the  nearest  Navy  stock  Point, 
a  shelf-life  management  programs, 
a  perform  periodic  stock  level  setting, 
a  management  of  non-demand  based  stock  assets, 
a  the  reordering  process. 

Of  the  above,  the  reordering  process  has  the  most  significant 
impact  on  the  manageability  of  the  inventory. 

In  general  terms,  the  reordering  process  for  stock 
replenishment  consists  of  a  review  of  the  items  carried  in 
stock  and  the  subsequent  submission  of  the  replenishment 
package  or  replenishment  cancellation.  The  reordering  process 
varies  depending  on  the  different  computer  systems  available 
in  the  fleet  and  the  guidelines  established  for  the  frequency 
of  a  reorder.  Bach  cfmqniter  system  identifies  the  items  for 
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r«vi«v  wh«r«  th*  availabl*  stock  asMts  ara  lasa  than  tha 
raquiraaants  raflactad  In  astablishad  stockaga  objactivaa. 

Raviawing  a  raplaniahaant  packaga  can  ba  an  Inaunountabla 
task,  dapanding  on  tha  siaa  of  tha  raordar  and  tha  aaount  of 
tiaa  allottad  for  ravlaw.  Tha  procass  can  bacoaa  avan  aora 
coaplicatad  on  a  tandar,  whara  tha  Stock  Control  Officar  and 
tha  Storas  Officar  hava  dlffarant  sats  of  rulas  and 
considarations  influancing  thair  dacisions  for  tha  raordaring 
of  satarial  carriad  in  stock.  Tha  Stock  Control  Officar  is 
ganarally  concarnad  with  tha  raparcussions  of  satarial  not  in 
stock  and  tha  Storas  Officar  is  sora  concarnad  with  safa 
stowaga  practicas.  Tha  Stock  Control  Officar  can  aasily 
access  tha  computer  to  detaraina  tha  demand  history,  allowance 
quantities,  number  of  substitutes  or  any  other  pertinent  data 
which  may  influence  the  raordar  decision.  Tha  Storas  Officar 
generally  has  to  rely  on  axparianca  since  tha  majority  of 
materials  carriad  in  tha  supply  system  ara  not  idantifiad  by 
cubic  dimensions  and  the  computer  only  identifies  tha  location 
numbar(s)  and  not  the  size  of  tha  location(s) .  Experience  is 
never  infallible  and  is  somatimas  laamad  too  lata  to  avoid 
disastar  and  in  tha  Navy,  axparianca  transfars  avary  two  to 
thraa  yaars. 

Tha  Supply  Officar,  tha  Cargo  Officar  or  tha  Storas 
Officar  %dio  is  rasponsibla  for  a  singla  storaroom  containing 
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ovmr  18,000  line  itmam  or  75,000  lino  itoaa  in  Bor*  than  40 
■tororooBS  naads  m  cMputar  prograa  to  praparo  an  affactiva 
loadplan  for  invantory  BanagaBant.  A  coaputar  prograa  which 
balancaa  tha  ahip'a  naada  againat  liaitad  apaca  conatraints 
can  ba  an  affactiva  Banagaaant  tool  for  datarmining  whan  a 
apacific  raordar  quantity  can  ba  conaidarad  raaaonabla, 
iaproving  invantory  and  location  accuracy,  and  providing 
atowaga  atatiatica  for  naw  conatruction  atorarooBa. 

Tha  acopa  of  thia  thaaia  ia  to  axplora  tha  faaaibility  of 
daaigning  and  uaing  an  axpart  ayataa  to  aaaiat  tha  Supply 
Officar,  tha  Cargo  Officar  or  tha  Storaa  Officar  in 
datarBining  tha  ahip'a  apaca  liaitationa  and  in  praparing  a 
ahip'a  loadplan.  Chaptar  II  focuaaa  on  an  axplanation  of 
axpart  ayataaa  and  idantifiaa  ita  iaportant  iapact  on 
davaloping  an  affactiva  loadplan.  Chaptar  III  providaa  tha 
baaic  faaturaa  of  tha  ratall  conauBar  and  intaraadiata 
invantory  Bodala  uaad  by  tha  Navy  Sun>ly  Syataa  and  idantifiaa 
applicabla  foracaating  and  oparationa  raaaarch  Bodala  to  ba 
uaad  in  davaloping  a  auccaaaful  loadplan.  Chaptar  IV  raviawa 
apaca  BanagaBant  and  apaca  utilisation  tachniquaa  to  ba 
conaidarad  idian  davaloping  a  loadplan.  Chaptar  V  axplaina  bow 
to  uaa  tha  axpart  ayataa  and  idantifiaa  aigniflcant 
limltatlona.  In  eoncluaion,  Chaptar  VI  providaa  araaa  for 
further  raaaarch  and  a  faw  auaMry  conaanta. 
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An  axpcrt  ayutmm  is  a  coiq;>utsr  systss  vhich  usss  dscision- 
saklng  or  problss-solving  Mthodologiss  on  spscific  knowlsdgs 
to  rsndsr  advics  or  saks  rscouandations.  The  dscision-auiking 
or  problss-solving  sathodologiss  can  bs  rsprsssntsd  as  a  sst 
of  rules  to  follow  or  it  can  be  represented  as  a  model  of  how 
something  is  supposed  to  work  or  be  done.  Expert  systems  can 
be  very  complex  systems  which  go  beyond  simple  problem-solving 
to  explaining  the  solution  and  learning  from  the  experience. 
(Ref.  2:p.  424-427] 

The  knowledge  or  set  of  rules  is  stored  in  the  computer  in 
a  knowledge  base  and  the  computer  is  programmed  to  use  that 
knowledge  to  solve  problems  by  symbolic  reasoning.  The 
knowledge  is  generally  stored  in  an  If-Then  format  and  the 
expert  system  manipulates  symbols  to  solve  problems.  In 
addition  to  symbols,  mathematical  equations  can  be  used.  An 
expert  system  can  also  explain  andKiustify  its  recoaosendation. 
[Ref.  2:p.  428-443]  ^ 

Expert  systems  can  either  be  large  systems  or  micro-based 
small  systems.  There  are  many  different  problems  which  can  be 
addressed  by  an  expert  system.  They  can  also  be  designed  to 
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solve  one  or  Bors  problsas.  0ns  expert  systee  eay  infer 
consequences  froe  specific  sltustions  includinq  predictions 
and  forecasts.  Another  expert  systea  say  develop  short-tem 
and  lonq-tera  plans  to  achieve  qoals  or  diagnose  a  problee  and 
then  develop  a  plan  to  correct  the  problea.  Expert  systeas 
will  generally  (Ref.  2:p.  436-447]: 

•  interpret 

6  predict 

6  diagnose 

•  design 

6  plan 

•  Bonitor 

4  debug 

•  repair 

•  instruct 

•  control 

Developing  an  expert  systea  for  solving  probleas  is 
practical  only  if  it  solves  aore  probleas  than  it  creates. 
For  instance,  if  the  expert  systea  is  aanipulating  data  froa 
another  coaputer  systea,  then  it  would  be  iapractical  to 
directly  input  all  of  the  data  froa  one  computer  to  another 
aanually.  An  expert  systea  should  [Ref.  2:p.  427-435]: 

s  be  developed  for  an  iaportant  task. 
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•  pr«Mrv«  huaan  expert 

•  b«  us*d  In  Kany  locations, 
s  bs  nscsssary , 

•  isprova  ths  quality  of  psrforsanca. 

B.  WQit  raw  aw  wxvm  svippi  sk  iwim 

OmCBR  TO  MmiR  OMaWTISB  HIB  STQM1W0WS2 
An  sffsetivs  loadplan  is  ssssntially  a  larqs  Icnapsack 
problsB.  For  sxaspls,  a  hiksr  can  carry  up  to  slsvsn  pounds 
of  food  in  his  knapsack.  Hs  aust  sslsct  asonq  four  itess  with 
the  weight  and  utility  identified  in  Table  II-l: 

TABU  II-l 


I 

I 


Item  Weight  per  Packet 
A  1 

B  2 

C  3 

D  4 


Utility  per  Packet 
2 

5 

6 

12 


The  hiksr  would  like  to  waxiaiss  his  total  utility  subject  to 
ths  constraint  on  total  weight  and  the  restriction  for 
selecting  full  packets.  He  could  select  eleven  packets  of 
itea  A  for  a  total  utility  of  22,  but  he  can  not  choose  three 
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packets  of  itaa  D  for  a  coabinad  waiqht  of  12  pounds.  The 
problaa  could  bs  writtan  as  follows: 

•  Z|^  a  nuabar  of  packats  of  itaa  A 

•  Zj  a  nuabar  of  packats  of  itaa  B 
a  Z3  a  nuabar  of  packats  of  itaa  C 
a  z^  a  nuabar  of  packats  of  itaa  D 
a  aax  2z^  +  5Z2  *  6Z3  12z^ 

a  s.t.  IZ3  +  223  +  323  ♦  42^  i  11 
a  Z3,  Z2>  Z3,  2^  a  0  and  intagar 

Which  itaas  should  tha  hikar  taka  in  his  knapsack?  [Raf.  3:p. 
717-719] 

This  is  an  intagar  prograaaing  nodal .  An  intagar 
progranaing  nodal  which  includas  all  of  the  variables  for 
nuabar  of  line  itaas,  number  of  locations  and  categories  of 
material  would  be  an  axtraaaly  difficult  NP-coapleta  problem 
to  compute.  An  NP-coaplata  problem  is, 

"a  class  of  decision  problems  for  which  it  is  easy  to 
check  the  correctness  of  a  claimed  answer,  with  the  aid  of 
a  little  extra  information.  So  we  aren't  asking  for  a  way 
to  find  a  solution,  but  only  to  verify  that  an  alleged 
solution  really  is  correct. "[Ref.  4:p.  183] 

Considering  the  nuaber  of  variables  involved,  such  as  the 
nuaber  of  line  items,  material  configuration,  material 
classification  and  stowage  capacity,  this  polynomial time 
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alqoritha  could  not  ba  aolvad  in  our  llfatiM.  [Raf.  4:p. 
178-188J 

If  one  larga  problaa  with  a  larga  nunbar  of  dacision 
variablaa  is  brokan  down  into  a  saquanca  of  problaas,  aach 
with  a  saallar  nuabar  of  dacision  variablas,  tha  problaa  is 
than  aasiar  to  solva.  Tha  loadplan  can  ba  brokan  down  into  a 
sarias  of  staps  as  follows: 

a  dateraining  tha  foracastad  quantity  raquired  ovar  a 
spacifiad  pariod  of  tiaa 

a  identifying  the  desired  quantity  to  be  carried  based  on 
forecasting  and  available  resupply 

8  obtaining  optimal  quantities  through  analysis  of  aggregate 
cubic  requirements  in  relation  to  net  stowage  capacity 

a  assigning  locations  based  on  material  classification  and 
configuration 


A  series  of  LOTUS  123  spreadsheets  can  be  used  to 
forecast,  identify  material  configuration,  determine  net 
stowage  capacity  and  ascertain  an  optimal  load  quantity  in 
relation  to  space  constraints.  Tha  major  advantages  in  using 
LOTUS  123  are: 


•  widespread  use  of  this  program  in  tha  Navy  today, 

•  a  database  can  ba  created  for  a  program  which  accommodates 
a  download  from  any  of  tha  computer  systems  currently  used 
by  tha  Navy  Supply  System, 

a  operations  research  models  and  equations  used  in  creating 
the  loa<4>lan  can  easily  be  entered  and  protected  in  the 
spreadsheet. 
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A  Mjor  disadvantag*  is  tha  LOTUS  123  softwara  lialtatlons 
allow  only  a  fixad  nuabar  of  lina  itaas  to  ba  aanlpulatad  at 
any  ona  tiaa. 

Onca  load  quantitlas,  aatarlal  configuration  and  location 
diaanaions  hava  baan  calculatad  and  aatarial  and  location 
classifications  idantifiad,  tha  Military  Traffic  Manaqaaant 
Coaaand's  (MTMC)  Coaputarizad  Daployaant  Systaa  (CODES)  can  ba 
usad  to  craata  an  affactiva  daployaant  loadplan.  MTMC 
dasignad  tha  CODES  program  to  anabla  tha  load  planner  to 
craata  an  affactiva  loadplan  for  braak'bulk  aatarial,  such  as 
MILVANS,  tanks  and  helicopters.  CODES  currently  performs  the 
following  loadplanning  functions  (Raf.  5:p.  1-1  -  2-2]: 

a  Cargo  Database  Management 
a  Cargo  Data  Input 
a  Vehicle  Marriage 
a  Height  Distribution 
a  Cargo-to-Coapartaent  Selection 
a  Trim  and  stability 
a  Teaplating 
a  Report  Generation 
a  External  Ccnesunications 

The  systea  uses  a  "aaster  ship  diskette  (MSD)  ” ,  which  contains 
a  datebese  of  ship  characteristics  for  a  specific  ship. 
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Mastar  ship  diskattas  ara  currantly  praparad  and  updatad  on 
all  cargo  ships  for  MTMC  by  tha  Transportation  Enginaaring 
Agancy  (TEA).  [Raf.  6] 

By  consolidating  aatarial  raquiraaants,  configurations  and 
classif ications  on  ona  LOTUS  spraadshaat,  and  providing 
location  configurations  and  classifications  on  a  sacond  LOTUS 
spraadshaat,  tha  CODES  program  would  raquira  only  minor 
modifications  to  ba  uaad  in  praparing  a  combatant  or  auxiliary 
ship's  loadplan.  CODES  providas  the  additional  benefits  of 
proven  success  and  personnel  axperianca.  [Ref.  7] 

While  General  Stores  (GSK)  is  the  primary  area  of 
interest,  Aviation  Stores,  Ammunition,  Ship's  Store  Stock,  or 
Subsistence  (Dry,  Frozen,  Chill)  could  be  easily  managed  using 
the  CODES  program.  The  importance  of  working  with  cubic 
dimensions  is  it  allows  the  necessary  versatility  to 
accommodate  any  type  of  material  in  any  storeroom  environment. 

The  value  this  expert  system  provides  is  largely  dependent 
upon  the  set  of  rules  stored  in  the  knowledge  base  and  the 
mathematical  equations  the  computer  is  programmed  to  use  to 
solve  problems.  The  forecasting  and  operations  research 
models  to  be  discussed  in  Chapter  III  can  be  simplified  as 
mathematical  equations  which  can  easily  be  accommodated  in  a 
LOTUS  123  spreadsheet.  The  set  of  rules  stored  in  the 
knowledge  base  will  be  discussed  further  in  Chapter  V. 


15 


III.  WODELfi 


A.  MODELS  OSED  BY  THE  NAVY  SUPPLY  SYfiTm 

A  discussion  of  ths  applicable  forecasting  and  operations 
research  sodels  to  be  incorporated  in  the  expert  system  is  not 
easily  understood  without  first  reviewing  the  purpose  and 
features  of  a  few  of  the  inventory  models  currently  used  by 
the  Navy  Supply  System.  Material  requirements  for  the  Navy 
fleet  are  computed  based  on  retail  consumer  and  intermediate 
inventory  models.  Retail  consumer  inventory  models  provide  a 
tailored  allowance  list  of  materials  for  a  combatant  or  an 
auxiliary  ship  based  on  the  ship's  equipment,  the  rllitary 
essentiality  of  this  equipment  and  the  composition  and  size  of 
the  crew.  Retail  intermediate  inventory  models  provide  a  load 
list  of  materials  required  on  an  auxiliary  ship  to  back  up  or 
resupply  the  combatant's  allowance  list  and  support  the  ship's 
mission.  These  inventory  models  are  primarily  based  on  demand 
history.  A  brief  synopsis  of  the  objectives  of  the  allowance 
and  load  list  models  appears  in  Tables  III>1  and  III-2.  [Ref. 
l:p.  4-1  -  4-56]  [Ref.  8:p.  1-9] 

The  allowance  or  load  list  determination  involves  a  very 
complex  process  of  variable  rule  analysis  and  computation. 
While  the  models  vary  in  complexity,  a  detailed  explanation  of 
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ALLOMAMCB  LIST  MODELS 


Coordinated  Shipboard  Allowanca  List  (COSAL)  -  to 
provide  a  90  day  level  of  support  for  iteas  which  are 
coaponents  of,  or  provide  support  for,  repairable 
equipaent  installed  on  the  ship.  The  quantity  carried 
in  the  COSAL  is  enough  to  aeet  forecasted  deaand  with 
a  10%  chance  of  stockout.  These  aodels  include: 

Fleet  Logistics  Sugiport  laprovnent  Prograa 
(FLSIP)  Allowanoo  NomI  -  a  fixed  level  aodel 
used  on  aost  ships. 

Modified  Fleet  Logistics  Support  laproveaent 
Prograa  (HOD-FLBIP)  Allowance  Model  -  a  fixed 
level  aodel  aodified  to  increase  the  insurance 
stockage  of  specific  iteas  in  the  COSAL. 

TRIDENT  Allowance  Model  -  a  variable  protection 
level  model  used  for  aaterial  specific  to 
TRIDENT  subaarines. 

MSS  Model  -  a  variable  protection  level  aodel 
used  for  aaterial  specific  to  FBM  and  TRIDENT 
subaarines. 

Maintenance  Criticality  Oriented  (MCO)  Allowance 
Model  ■*  a  variable  protection  level  aodel  used 
for  aaterial  specific  to  PFG-36  through  FPG~59. 

Availability  Centered  Inventory  Model  (ACIM)  -  an 
optiaization  aodel  ei^riaentally  used  to  coapute 
allowance  quantities  for  specific  weapons  systeas. 

Q-COSAL  >  nuclear  iteas  for  nuclear  powered  ships 
and  the  tenders  that  support  thea. 

Aviation  Consolidated  Allowance  List  (AVCAL)  -  to 
provide  a  90  day  level  of  support  for  repairable  and 
consumable  secondary  itMs  necessary  to  maintain 
assigned  aircraft  and  support  equipaent. 


TABLE  III-l 
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ALLOHMICB  LIST  NOUEIS  (OOMT) 


Th«  quantity  carrlad  in  tha  AVCAL  is  datarvinad 
through  analysis  of  systas  aaintananca  and 
raliability  data. 

Bapairablas  Xntagratad  Modal  for  Aviation  (sn-AHt) 
Modal  •>  a  pipalina  nodal  davalopad  to  satisfy  tha 
raguirasants  of  tha  DOD  Satail  Invantory  ManagwMnt 
and  Stockaga  Policy  (RIKSTOP)  progran  in  support  of 
danaiul  basad  itans. 

(^tinisad  Allowanca  Raquiranant  Sagistar  (ARR) 
Modal  -  providas  tha  quantitias  of  itaas  raquirad 
to  support  aircraft  subsystaas  as  a  function  of 
aircraft  flying  hours. 


LOAD  LIST  MODELS 


Plaat  issua  Load  List  (PILL)  >  to  provida  a  90  day 
laval  of  support  for  Oapot  Laval  Rapairablas, 
Equipaant  Ralatad  consunablas  and  Non-Equipaant 
Ralatad  consuaablas  usad  by  coabatants  in  aithar 
tha  Atlantic  or  tha  Pacific  flaat.  Tha  quantity 
carrlad  in  tha  PILL  is  basad  on  24  aonths  of 
coabatant  daaand  data  raoaivad  by  tha  Coabat 
Logistics  Fores  units  and  othar  daaand  data 
axpariancad  at  Navy  Stock  Points.  Matarial 
dasignatad  in  tha  PILL  is  idantifiad  as 
Prapositionad  War  Rasarva  Matarial  Stock. 

Tsndsr  and  Repair  Ship  Load  List  (TARSU.)  -  to 
provida  a  90  day  laval  of  svpport  for  rapair  parts 
and  consuaablas  raguirad  to  support  tha  rapair 
mission  of  a  rapair  ship  and  tha  rapair  and 
rasupply  mission  of  a  tandar.  TARSLL's  ara  aithar 
hull  tailorad,  to  support  a  spacifiad  sat  of  hulls, 
or  ocaan  tailorad  to  simort  aithar  tha  Atlantic  or 
tha  Pacific  flaat.  Tha  quantity  carriad  n  tha 
TARSLL  is  basad  on  daaand  data  and  configuration 
data  from  tha  Ships  Parts  Control  Cantor's  Weapons 
Systaa  Pila. 


TABLE  III-2 
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th«  Modified  Fleet  Logietice  Sun^rt  Z^proveaent  Progree  (NOO- 
FLSIP)  Allowance  Model  ia  provided  in  J^ppendix  A. 

Allowance  and  load  list  requireaents  do  not  account  for 
all  of  the  aaterialB  carried  on  a  particular  ship.  The  Supply 
Officer  has  soae  influence  over  the  range  and  depth  of 
allowance  and  load  list  requireaents  and  for  the  purpose  of 
this  thesis,  these  list  quantities  will  be  considered 
unchallengeable.  Quantities  carried  in  excess  of  allowance  or 
load  list  requireaents  can  present  a  problea  when  space  is 
constrained.  While  load  list  requireaents  are  for  the  most 
part  predeterained  by  higher  authority,  requireaents  for 
additional  stock  is  largely  controlled  through  the  reordering 
process.  The  reordering  process  varies  depending  on  the 
coaputer  systea  available  aboard  a  specific  ship,  or  in  soae 
cases,  the  lack  of  an  available  coaputer  systea.  The  Afloat 
Supply  Procedures,  MAVSUP  Publication  485  provides  extensive 
reorder  guidelines  for  ships  with  Shipboard  Non  Tactical  AOP 
Prograa  (SNAP)  II  capabilities  and  aanual  operations. 
Appendix  B  describes  the  critical  factors  used  in  deteraining 
the  stock  Halts  which  trigger  replenishaent  on  ships  with 
SNAP  I  capabilities. 

Once  the  allowance  and  load  list  quantities  have  been 
accounted  for,  the  8uK>ly  Officer  should  be  able  to  determine 
a  satisfactory  balance  of  additional  materials  by  utilising  a 
few  simple  forecasting  and  operations  research  models.  Itodels 


19 


which  can  provide  an  additional  cback  and  balance  whan 
reviewing  the  replenishaent  package  and  trhich  can  be  used  to 
iiq>rove  location  and  inventory  accuracy. 


Forecaeting  aodele  can  be  claaaified  in  a  variety  of 
ways.  The  four  baaic  demand  forecaeting  techniques  discussed 
in  this  chapter  can  be  classified  as  qualitative  or 
quantitative.  Qualitative  models  rely  on  opinion,  experience 
and  expertise.  Quantitative  models  develop  forecasts  using 
historical  data  or  association  among  variables.  [Ref.  9:p.  38- 
40] 

Solicitation  of  opinions,  a  subjective  approach  to 
forecasting,  include  [Ref.  9:p.  70]: 

a  Interviews 

a  expert  estimates 

a  market  research 
a  collective  opinions 
a  general  surveys 

Each  method,  approach  or  technique  estimates  future  demand 
based  on  information  provided  by  cust<»ars,  wholesalers  and 
retailers. 

Quantitative  models  iiMluda  Bconoaic  Indicators, 
Bcononatrlc  Itodals  and  Tima  Series  Analysis.  Bomomic 
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Indicators  and  Econoaatrlc  Medals  usa  the  changing  values  of 
knoifn  indicators  to  predict  turning  points  in  a  dasand 
function.  [Raf.  9:p.  7l->75] 

Bconosic  Indicators  depend  on  the  interaction  of  two  or 
sore  variables.  In  siiM;>le  and  sultiple  linear  regression 
analyses,  cme  or  sore  independent  variables  is  used  to 
determine  a  dependent  variable.  Gross  national  Product  (CNP) 
is  a  particular  Bcon<»ic  Indicator  which  seasures  general 
econoaic  activity.  Bconosic  Indicators  are  used  sore  for 
product  groups  or  aggregate  dollar  demand  forecasts  than  for 
ites>by-itea  forecasting.  (Ref.  9:p.  71-74] 

Econometric  Models  are  usually  a  sisultaneous  set  of 
equations  that  explain  the  interactions  of  variables  involved 
in  a  business  situation.  EconoMtric  Models  can  be  (Ref.  9:p. 
74-75]; 

a  Behavioral  relationships,  such  as  supply  and  demand  curves 
a  Technical  relationships,  such  as  production  functions 
a  Institutional  relationships,  such  as  taxes 
a  Identities,  such  as  6NP 

Time  Series  Analysis  predicts  future  demand  based  on 
historical  data.  A  nui^r  of  components  can  influence  the 
time  series  forecast  (Ref.  9tp.  41-71]: 

aitxtl  indicates  the  tendency  of  time  series  at  any  point 
in  tine 
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•  trand  IndioatM  the  rmtm  ot  oluuig*  in  •  Mrins  ov«r  tlM 

•  — nnonnl  variation  indioatns  an  idantif iabl*  and 

rapatitiva  annual  pattam  of  aovaaant  abova  and  balow  te 
trand  lina 

•  afciicdl  variation  indioataa  a  long  tars  idantifiabla 
swing  abova  and  balow  tha  trand  lina 

a  randoa  variation  indioataa  an  unusual  swing  abova  and 
balow  tha  trand  lina  which  can  not  ba  idantifiad  to  a 
spacific  causa  and  has  no  distinctiva  pattam 

Exponantially  Waightad  Moving  Avaraga  (BNMA)  or 
axponantial  saoothing  is  ona  of  many  Tiaa  Sarias  Analysis 
tachniquas.  Tha  waight  of  historical  data  dacraasas 
gaosatrically  as  aora  waight  is  placad  on  racant  data.  Thara 
ara  a  nuabar  of  advantagaa  in  using  tha  EMMA  aodal.  First, 
EWMA  takas  into  account  tha  arror  batwaan  tha  pravious  daaand 
and  tha  pravious  foracast.  Sacond,  BNMA  usas  an  axponantial 
saoothing  constant  to  waight  pravious  daaand  and  tha  saoothing 
constant  can  aasily  ba  changad  without  adjusting  tha  foraulas. 
Third,  BNMA  can  ba  usad  to  accoaaodata  trands,  saasonal  and 
cyclical  pattams.  Whila  soaa  Navy  aatarial  axhibits  saasonal 
daaand  pattams,  aost  doss  not  and  cyclical  pattams  ara  of  no 
concam  in  a  short-tara  analysis.  Fourth,  EMMA  can  ba  usad  to 
projact  aora  than  ona  pariod  into  tha  futura  and  allows  tha 
foracastar  to  raviaw  spacific  tiaafraaas  within  a  broader 
parspactiva.  Finally,  BIMA  is  aasily  anrcaawd start  within  a 
NaiMig«Mnt  Inforaation  Systaa.  A  aajor  dlsadvantaga  i^lch 
should  ba  kapt  in  alnd  whan  using  tha  BNMA  aodal,  is 
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•xponantial  SBoothing  can  react  slowly  to  draaatlc  changes  in 
deeand,  depending  on  the  value  used  for  the  exponential 
seoothing  constant.  {Ref.  9:p.  53-69] 

The  BNNA  Model  with  trend  correction  is  a  three  part 
eodel.  The  fonMilas  are  provided  in  Table  III-3  [Ref.  9:  p. 
57-60]  with  a  brief  definition  of  the  syidMla  used  to 
abbreviate  the  interpretation. 

The  current  level  is  coi^nited  first  and  then  the  current 
trand.  The  exponential  seoothing  constant  is  usually  between 
the  range  of  0.1  and  0.3.  Seall  values  place  greater  weight 
on  historical  deeand  conditions  and  have  a  greater  seoothing 
effect.  Large  values  put  greater  weight  on  current  deeand. 
The  level  and  trend  are  then  used  to  obtain  the  deeand 
forecast.  The  process  is  then  repeated  to  determine  the 
deeand  forecast  for  the  nueber  of  periods  in  question.  [Ref. 
9:p.  56] 

While  this  single  forecasting  technique  can  not  be 
superior  in  all  cases,  it  is  important  to  bear  in  wind  that 
any  forecasting  technique  used  to  predict  change,  is  subject 
to  <diange.  Forecasting  is  also  subject  to  error  regardless  of 
the  technique  selected.  The  forecasting  techniques  proposed 
in  this  thesis  do  not  supersede  available  infoxeatira,  but  can 
be  used  as  an  additimial  ^leok  on  current  teeand  patterns. 
IWNR  forecasting  results  can  augeent  the  Svqpply  Officer's 
judgeawnt  and  eiqperienoe  in  distingui^ing  between  oritioal 
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EWMA  WITH  TREND 


t  -  current  polled 

c-1  •  i4#e  p^xied 

-  earzimt  er«acf 

^*-1  -  trsad,  iMMt  period 

Xf.  ■  JdveJ 

iMSC  P^lPd 

-  ccerr^Qt  dmuind 

y..,  ■  ^MMLTKf,  p^iOd 

Pf  -  for«c«jc 

«  ■  ^Jtpcn^timl  mm^thinp  ccomtnntf  [D.l] 
^  ■  4JipoD^tJ.Al  mmccOitig  ccnmtMntt  [O^i] 

-  «(W 

-  p(X4-z^.i) 


TABLE  I I I- 3 


requirements,  normal  demand  patterns  and  dead  stock. 

C.  APPLICABLE  OPERATIONS  RESEARCH  MODELS 

Operations  Research  models  are  widely  used  in  logistics, 
particularly  since  the  1970 's  with  the  expanded  use  of 
computer  technology  for  mathematical  and  statistical  modeling. 
A  variety  of  models  have  been  applied  to  the  key  and  support 
activities: 

K£Y  Support 

Customer  Service 
Transportation 


24 


Warehousing 
Materials  Handling 


Inventory  HanagaMnt 
ord«r  Processing 


A^piisltion 
Protsctlvs  Pscksging 
Product  Scbsdullng 
Inforastion  Nsintsnsncs 

Sobs  of  the  Bost  widsly  sccsptsd  BOdsls  srs  used  for  CustoBor 
Service ,  Transportation,  Inventory  ManageBsnt,  Product 
Scheduling,  Inforsation  Maintenance  and  Warehousing.  [Ref. 
10:p.  1-23] 

The  siBpler  the  sodel,  the  easier  it  is  to  use.  Chapter 
II  described  an  effective  loadplan  to  be  a  large  knapsack 
prdbles.  The  expert  systSB  Bust  accoBBodates  all  of  the 
variables  and  be  easy  to  design  and  use.  When  the  itess 
carried  in  the  loadplan  are  addressed  as  individual  categories 
of  Baterial,  the  knapsack  probles  becoBss  Bore  Banageable. 

Individual  itsBs  in  the  knapsack  can  then  be  assigned 
specific  weighted  values  or  utility,  which  enables  the  Supply 
Officer  to  deteraine  the  relative  importance  of  each  of  the 
iteas  under  consideration.  On  a  tender,  for  exaaple,  the 
Stores  Officer  »ay  be  concerned  with  the  optiaal  product  six 
of  four  different  types  of  5**gallon  priaer  cans  held  in  a 
single  storeroo*.  One  priaer  is  priaarily  used  by  the 
tender's  custosMrs,  a  second  is  priaarily  for  ship's  use  and 
the  reaaining  two  are  tield  as  suitable  substitute  it«ui.  The 
Stores  Officer  aay  want  to  place  greater  value  on  the  priaary 
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priMrs  and  lassar  valua  on  tha  aubstitutas.  Whan  thaaa  itaas 
ara  than  raviatrad  In  ralation  to  ona  anothar  and  in  vlaw  of 
tha  variabla  constrainta  for  all  tha  aatarial  hald  in  thia 
atoraroM,  tha  storaa  Officar  can  aaka  a  aora  raaliatic 
daciaion  on  how  tha  atorarooa  in  quaation  ahould  ba  loadad. 

For  tha  purpoaa  of  thia  thaaia,  utility  ia  not  going  to  ba 
conaidarad  a  factor.  Allowance  and  load  liat  quantitiaa  will 
ba  conaidarad  firat.  Tha  remaining  apace  will  ba  allocated  to 
each  of  tha  line  itaaa  baaed  on  tha  proportional  ralationahip 
between  tha  foracaatad  load  quantity  and  available  atoraga 
apace.  Whether  or  not  tha  Supply  Officar,  Storaa  Officar  or 
Cargo  Officar  chooaaa  to  add  utility  to  convert  thia 
allocation  procaaa  to  a  knapaack  problem  will  ba  up  to  them. 

Tha  final  atap  in  preparing  an  affective  loadplan  ia 
identifying  tha  beat  location  for  each  item  carried  onboard. 
An  Oparationa  Raaaarch  modal  which  can  ba  uaad  to  help 
identify  tha  beat  location  for  apacific  itama  ia  tha  Modified 
Diatribution  or  Multiple  Origin-Daatination  modal.  Tha 
Multiple  Origin-Daatination  modal  providaa  a  number  of  baaic 
principlaa  that  can  ba  a|q>liad  to  make  tha  problem  more 
manageable.  Whan  tha  problem  ia  viewed  aa  a  matrix,  where 
c«q^rabla  vaighta  ara  aaaignad  to  both  material  and 
locationa,  individual  itama  cans  ba  matched  to  tha  most 
accoaaKidating  locationa  available. 
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An  mttmctivm  loadplan  nay  or  nay  not  ba  praparad  by 
craating  a  dynaaic  prograaaing  aodal  that  acconodatas  all  of 
tha  variablas  involvad.  A  aarias  of  spraadshaata  which  aaaiat 
tha  Storaa  Officar  in  dataraining  aatarial  raqulraaanta, 
configuration  and  claaaification  can  ba  conaolidatad  on  a 
aingla  apraadahaat  and  anothar  apraadahaat  can  ba  uaad  to 
idantify  atorarooa  location  configuration  and  claaaification. 
Tha  two  apraadahaata  can  than  ba  incorporatad  in  CODES,  trhich 
aatchaa  aatarial  to  coapatibla  locationa.  Matarial,  location 
and  atorarooa  configuration  ia  diacuaaad  in  graatar  datail  in 
Chaptar  IV. 


IV.  AM  nPKRT  SYgrEMt  VAPTAHi^  Tn 


In  th«  last  two  dacadas  thara  hava  baan  a  significant 
nuabar  of  innovations  in  stowing  and  ratriaval  systaas  for 
Navy  and  privata  industry  warahousas.  A  racant  study 
sponsorad  by  tha  Offica  of  Naval  Tachnology  (ONT)  and 
conductad  by  tha  David  Taylor  Rasaarch  Cantar,  antitlad  "Saall 
Coabatant  Stowage  Systaas  Analysis,"  described  and  analyzed 
nine  candidate  stowage  systeas  which  could  potentially 
Increase  stowage  capabilities,  require  less  aanpower  and 
satisfy  safety  and  other  concerns  for  shipboard  use.  The 
priaary  aaphasis  of  the  study  was  iaproving  stowage  for 
provisions,  general  supply  repair  parts  and  aaaunition  for  the 
5"/54  caliber  gun  on  new  construction  ships.  Evaluation 
factors  are  identified  as  follows: 

#  Use  of  Space  is  a  aaasure  of  how  wall  tha  systaa  uses 
available  voluaa  to  achieve  stowage  density. 

a  StQwaaa/Ratrlaval  Tiaa  is  an  astiaata  of  tha  tiaa  to  store 
and  ratriava  aatarial. 

» Manning  is  tha  nuabar  of  people  required  to  operate  tha 
systaa,  relative  to  tha  baseline  systaa. 

a  Weight  is  tha  weight  of  tha  stowage  systaa,  not  aatarial, 
relative  to  tha  baseline  systaa. 
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*  is  ths  ship  powsr  (slsctric,  pnsusatic,  stc) 

rsquirsd  to  opsrats  ths  stovsgs  systss. 

s  BH&A  i>  ths  rsliability,  maintainability  and  availability 
of  ths  systsm. 

s  Cost  is  ths  coot  to  scquirs  and  install  ths  stowaqs 
systsm,  rslativs  to  ths  basslins  systsm  plus  ths  cost 
offset  on  ths  ship. 

a  Backup  is  ths  ability  to  psrform  stovags  and  rstrisval 
opsrations  if  ths  systsm  is  inopsrativs  (not  availabls) . 

a  Af facts  of  Ship  Motion  is  ths  ability  of  ths  stovags 
systsm  to  opsrats  during  high  ssa  statss. 

a  Adaptability  is  ths  ability  of  ths  stovags  systsm  to 
adjust  to  ths  ship  and  ths  ersv  to  adjust  to  ths  systsm. 

a  Safstv  is  a  msasurs  of  ths  dsgrss  to  vhich  psrsonnsl  vho 
opsrats  ths  stovags  systsms  ars  not  liksly  to  bs  injursd 
and  matsrial  that  is  stovsd  in  ths  systsms  is  not  liksly 
to  bs  damagsd. 

a  Sscuritv  is  ths  ability  of  a  stovags  systsm  to  dster 
pilfsrags. 

a  Installation  is  ths  msasurs  of  ths  lack  of  difficulty  to 
install  ths  stovags  systsms. 


Ths  significant  rssult  of  ths  study  is  ths  dstsrmination  that 
only  ons  of  ths  nins  candidats  stovags  systsms  offsrsd 
potsntial  improvsmsnt  ovsr  currsnt  systsms  and  only  for 
gsnsral  supply  rspair  parts.  [Rsf.  11 ;p.  2-50,  67-68] 

Nhils  rnodam  tschnology  appsars  to  bs  making  significant 
strldss  ashors,  it  would  appsar  to  bs  floundsring  afloat. 
Supply  Officsxm  can  look  forward  to  only  minor  ^langss  in 
sxisting  stowags  syaUnui  aboard  ships  for  ths  nsxt  twsnty  plus 
ysars.  Psrsonnsl  mai^owsr,  whicdi  was  a  primary  conesm  in  ths 


study  conductsd  by  ths  David  Taylor  Rasaarch  Cantar,  will 
bacoaa  a  aora  iHMdiata  problaa  for  tha  Supply  Officar. 


It  ia  anticipatad  that  futura  ships  will  hava  saallar 
craws.  Nith  saallar  craws,  lass  aanpowar  %«>uld  ba 
availabla  for  aanpowar  intansiva  tasks  such  as  aatarial 
stowaga  during  a  raplanishsant .  Stowaga  oparations  sust 
ba  axasinad  now  for  systass  and  concapts  to  incraasa 
stowaga  capabilitias  for  futura  raall  combatants.  [Raf. 
ll;p.  2] 


Tha  Supply  Officar's  dilassa  is  furthar  coatpoundad  by  tha 
following  problass  (Raf.  II :p.  13-I4}: 


a  Tha  Naval  Supply  Systaais  Cossand  (NAVSUP) ,  and  its  dasign 
agant  Fitting  Out  and  Su|^ly  Support  Assistanca  Cantar 
(POSSAC) ,  datarsina  stowaga  raquiraMnts  (voluma)  but 
naithar,  to  any  graat  axtant,  participata  in  location 
datarmination  or  configuration  of  supply  spacas  on  naw 
ships  nor  sarva  as  an  advocata  for  stowaga  during  tha 
antira  dasign  procass. 

a  Tha  hull  sisa  is  datarvinad  bafora  aquipmant  salaction  and 
manning  ara  final izad,  %diich  somatimas  rasults  in  a  hull 
siza  which  cannot  accommodata  stowaga  raquiramants. 

a  Onca  ships  ara  dalivarad,  spacas  ara  somatimas  swappad 
within  tha  Supply  Dapartmant  or  with  othar  dapartmants. 
Changas  ara  of tan  mada  without  tha  approval  of  NAVSUP, 
NAVSEA,  or  avan  tha  TYCMI.  Without  tha  approval  of 
haadquartars,  spaca  changas  ara  aora  likaly  to  ba  made 
without  analysis  of  thair  full  impact  on  stowaga 
capability.  Such  changas  nay  dagrada  tha  stowaga 
capabilitias  dasignad  into  tha  ship. 

a  Ship  modification  during  overhaul  somatimas  raconfiguras 
stowaga  spacas  causing  than  to  ba  lass  afficiant.  Naw 
aquipaant  placad  onboard  ships  oftan  takas  storarooa  spaca 
without  providing  coapansation  for  loss  of  stowaga. 

a  C(mf  iguratiem  of  spaca  and  ship  doas  not  parmit 
installation  of  propar  stowaga  aids  or  matarial  handling 
aquipaant.  Manholas,  pipas,  vant,  air  oonditionars  and 
othar  structuras  quita  oftan  intruda  into  tha  stowaga 


c<Mip«rtB«nt  Mkinq  stovag*  voluM  unusabl*  as  wall  as 
aliainating  tha  uaa  of  cartain  typaa  of  stowaga  aids. 

a  stowaga  ald*»  avallabla  for  rapalr  parts  storarooaa  do  not 
allow  for  high  dansity  stowaga.  Tha  stowaga  aids  in  sosa 
storaroons  do  not  hava  adjustabla  shalving  to  allow  for 
various  sirs  satarials,  causing  loss  of  stowaga  spaca. 
Oack  and/or  ovartiaad  grating  is  not  always  installad  in 
all  provisions  storaroons,  pravanting  tha  usa  of 
talascoping  bat  tans.  Without  dack  and  ovarhaad  grating  in 
tha  chill/fraasa  cospartnants,  cooling  coils  ara  vary 
suscaptibla  to  dasaga  by  natarial  banging  into  than. 

a  Typa  conaandars  raquira  ships  to  oparata  at  highar 
anduranca  lavals  than  spacifiad  in  tha  ships  Top  Laval 
Spacif ications  or  OPNAV  Instruction  4442. IE. 


Tha  Dapartsant  of  Oaf ansa's  "Storaga  and  Materials 
Handling"  publication  (DoO  4145.19-R-l)  dascribes  storage 
space  as  a  basic  resource. 


Econoay  depends  upon  tha  optisun  utilization  of  this 
spaca,  and  tha  proper  arrangaaant  of  operations  incident 
to  tha  receipt,  storaga,  and  issue  of  satarials.  Spaca 
economy  can  be  obtained  only  by  thorough  planning  for  tha 
use  of  space.  (Ref.  12:p.  2] 


The  Supply  Officer,  however,  has  very  little  control  over 
either  the  number  or  configuration  of  storerooms.  Thorough 
planning  for  tha  usa  of  spaca  is  limited  as  follows: 


Tha  number,  locations,  shapes,  and  sizes  of  supply 
department  storerooms  vary  significantly  in  each  typa  of 
ship.  Tharafora,  each  supply  officer  must  carefully  study 
tha  configuration  and  capacities  of  all  available  stowaga 
spaces  whan  determining  tha  types  and  quantities  of 
material  to  be  stowed  in  each.  Tha  location  storeroom 
doors,  hatches,  stanchions,  ventilation  ducts,  ovarhaad 
fixtures,  and  other  structural  aspects  also  wist  be 
considered  in  planning  tha  stowaga  layout.  Architectural 
'obstructions'  will  be  studied  and  altered  irtien  possible 
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and  as  nacsssary,  to  craata  additional  stowaga  spaca. 
[Raf.  13:p.4-72  -  4>73] 


In  addition. 


...storaroou  will  ba  outfittad  with  bins,  racks, 
shalving,  lockars,  drawar  cabinats,  dack  gratings,  battans 
and/or  othar  stowaga  aids  bast  suitad  for  tha  typas  and 
quant itias  of  satarials  to  ba  stowad.  Nhan  installad 
stowaga  aids  naad  to  ba  sodifiad  or  ralocatad,  or  whan 
additionally  raquirad  stowaga  aids  sust  ba  sanufacturad  by 
a  rapair  ship  or  shipyard,  tha  supply  officar  will  subsit 
an  appropriata  work  raquast  to  tha  ship's  anginaaring 
officar...  [Raf.  13:p.  4-73) 


Whila  optisus  spaca  utilization  can  ba  acquirad  through 
altaration  or  sanufactura  of  storaga  aids,  tha  banafits  are 
long-tars  and  of  no  iasadiata  use  to  tha  currant  Supply 
Officer.  Tha  Oapartsant  of  Dafansa's  *'Storaga  and  Matarials 
Handling"  publication  (DoD  4145.19-R-l)  providas  tha  sost 
useful  solution  to  tha  currant  Supply  Officer's  problem. 


A  storaga  area  floor  plan  layout  is  an  excel lent 
sanagasant  tool  for  spaca  control.  It  enables  planning  for 
tha  affective  use  of  spaca.  (Raf.  12 :p.  2-23] 


A  storaga  area  "floor  plan”  layout  can  consider  sanholas, 
pipes,  vent,  air  conditioners  and  othar  structures  which  have 
an  Ispact  on  tha  volume  of  usable  stowaga  spaca  or  tha  type  of 
stowaga  aids  to  ba  used.  (Raf.  12:p.  2-23]  [Raf.  13tp.  4-73] 
CODES,  an  aiqiMrt  systaa  daslgnad  by  tha  Military  Traffic 
Managamant  coasMind  (NIMC) ,  is  ourrantly  tha  only  avallabla 
aanagamant  tool  to  produoa  a  "floor  plan"  layout  which 


considers  all  part inant  atructuraa  or  ship  charactariatics. 
Tha  ahip  charactarlatlca  for  apacific  cargo  ahlpa  ara 
idantifiad  by  tha  Tranaportati<m  Bnginaaring  Agancy  (TEA)  on 
aaatar  ahip  diahattaa.  Tha  currant  ayataa  prinarily  focuaaa  on 
tha  two  diaanalonal  aapacta  of  langth  and  width.  Haight  ia 
conaidarad  a  factor  for  datamining  whan  itaaa  can  ba  doubla- 
atackad.  Tha  divaraity  of  aatarial  acconodatad  on  aoat  Navy 
ahipa  raquiraa  a  thraa*>diBanaional  atoraga  araa  "floor  plan*. 
A  thraa-diaanaional  atoraga  araa  "floor  plan"  would  ba  an 
axtraaaly  affactiva  aanaganant  tool  for  capitalizing  on  tha 
nat  atowaga  capacity  availabla  in  atorarooaa  with  and  without 
atowaga  aida. 

B.  SPACl  CTILHATIQIf 

Idantifying  tha  nat  atowaga  capacity  availabla  raquiraa 
an  undaratanding  of  tha  proportional  ralationahip  batwaan 
atoraga  diaanaiona  and  aatarial  configurationa.  On  naw 
conatruction  ahipa,  aupply  atowaga  capabilitiaa  ara  datarainad 
by  tha  Naval  Supply  Syataaa  Coaaand  (NAVSUP)  and  Pitting  Out 
and  Supply  Support  Aaaiatanca  Cantar  (POSSAC) .  Ganaral  Stock 
atowaga  ia  baaad  on  idiip  typaa  with  aiailar  COSAL'a,  tdiich 
conaldara  what  waa  actually  daaignad,  constructad  and 
inatallad  in  tha  ship.  Savanty  fiva  parcant  of  tha  C08AL  ia 
allottad  for  bulk  atowaga,  tan  parcant  for  nadiua  atowaga  and 
fiftaan  parcant  for  aaall  atowaga.  If  a  ahip  with  a  aiailar 
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COSAL  im  not  availablOf  DD6  672-2  providos  guidnnco  for 
dotonlning  gross  squsrs  fsst  snd  tbs  ntiid>sr  of  stowsgs  aids. 
Bsssd  on  tbsss  oosputstlons,  fifty  psrcsnt  of  tbs  storsrooa  is 
utilissd  on  sost  ships «  with  sass%ihsrs  bstwssn  thirty  to 
thirty  fivs  psrosnt  utilissd  on  sows  sasllsr  ships.  (Rsf.  14] 
Ths  nst  stowsgs  capacity  for  a  bulk  storsroos  or  a  bulk 
storage  location  can  bs  obtained  by  ssasuring  tbs  length, 
width  and  height  and  applying  ths  following  formula: 

LxtrxHxOP  -  Hat  stowage  Capacity 
(utilisation  factor  -  UP,  is  typically  .5, 
and  use  .35  for  smaller  ships) 

If  the  aeasureaents  are  in  inches,  divide  the  Net  Stowage 
Capacity  by  1728,  t%#slve  inches  cubed,  to  convert  to  cubic 
feet. 

To  determine  the  net  stowage  capacity  for  a  rack,  bin  or 
drawer,  measure  the  inside  length,  width  and  height  and  apply 
the  following  formula  and  convert  to  cubic  feet: 


LxwxMxpr.  m 

A  packing  factor  (PF)  must  be  considered  for  material  stowed 
in  racks,  bins  or  drawers.  Thm  packing  factor  can  differ 
depending  on  the  type  of  rack,  shelf  or  bin  as  follows: 
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•  Typ*  "A*  and  "B*  dravar  ahalf  units  ■  .7 

a  Typa  "S"  or  "B*  bin  -  .« 

a  Typa  "J"  or  "K"  rack  «  .75 

ailDS  and  BVNDS  (Modular  dratiar  cabinats)  ■  .7 

Tabla  IV-l  providaa  a  braakdown  of  nat  cubic  faat  for  tba  nost 
coBBon  bins,  racks,  cabinats  and  loekars  usad  by  tba  Navy  and 
sona  spacific  dinansions  for  individual  drawara,  bins  and 
Shalvas.  [Raf.  11 :p.  69-77] 

Anothar  faatura  which  should  ba  kapt  in  Bind  whan 
dasigning  a  "floor  plan"  layout  is  tha  aisla  width.  Aislas 
should  Baasura  at  laast  thirty  inchas  wida  batwaan  bins, 
racks,  and  cabinats.  Tha  aatarial  carriad  onboard  U.S. 
Navy  ships  is  pallatizad  packagad  aatarial  and  shalf  or  bin 
aatarial.  Tha  Consolidatad  Afloat  Raguisitioning  Guida 
Ovarsaas  (CARGO)  NAVSUP  P-4998  providas  tha  nat  cuba  on  a  good 
nuBbar  of  tha  lina  itaas  to  ba  considarad  and  can  ba  usad  as 
a  guida  for  datamining  siailar  aatarial.  Pallat  load 
diaansions  ara  noraally  40  cubic  faat  which  is  dafinad  as  a 
Naasuraaant  Ton  (N/T) .  Ona  n/T  aquatas  to  a  standard  cargo 
load  40"  daap  by  48"  wida  by  36"  high,  including  pallat.  Tha 
avaraga  atoraga  pallat  is  32  cubic  faat,  about  0.8  H/T,  and 
aquatas  to  a  load  40*  daap  by  48”  by  "28.8*  high,  including 
pallat.  (Raf.  12xp.  2-25]  (Raf.  15:p.  4-4] 


h. 
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WKT  vianauBM  OMcm 


Stmnqm  Aid  Mat 

KDS  CabiiMt  (VidMr  llod«l  340) 

SVMOS  CabiMt  (VidMr  Modal  SV>340) 

MDS  Bin  Storaga 

Nodal  S-135  (2  ahalvas) 

Shalf  capacity 
Modal  S>155  (2  Shalvas) 

Shalf  capacity 

SVMDS  Bin  Storaga 

Modal  SV>S-13S  (2  Shalvas) 

Nodal  SV-S-155  (2  Shalvas) 

A  Drawar  Unit  (72  drawars) 

Oravar  capacity 

B  Drawar  Unit 

S  Bin  (18  drawars) 

Drawer  capacity 

B  Bin  (36  inches  wide) 

B  Bin  (24  inches  wide) 

J  Rack  (4  Shalvas) 

Shalf  capacity 

K  Rack 

R  Rack  (4  Shalvas) 

R  Rack  (6  Shalvas) 

S  Rack  (4  Shalvas) 

S  Rack  (6  Shalvas) 

Alc<Aol  Locker  (4  shelves) 

Shalf  capacity 

riaagsabla  Medical  Locker 

Flamable  Liquids  Locker 


lABUK  ZV-1 


cubic  Feet 
10.7403 
7.6411 

5.7710 

2.8855 

6.4924 

3.2462 

4.2512 

4.7826 

8.8956 

0.1236 

13.8141 

17.6249 

0.9791 

21.6847 

14.4303 

35.6501 

8.9126 

42.5222 

34.3518 

32.2065 

32.0866 

31.9177 

28.5201 

7.1300 

4.2367 

5.3478 
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Th«  pr<^rtiorMil  relationship  botvoon  otorego  dinonoiono 
and  Mtarial  configurations  provides  the  basis  for  creating  an 
effective  *floor  plan*  layout;  however,  the  type  of  storeroos 
and  the  saterial  classif  ioatim  are  additional  variables  to  be 
considered. 


The  types  of  storeroems  and  saterial  classifications  can 
provide  an  overwhelsing  nusber  of  variables  to  consider  for 
any  sathesatlcal  equation.  To  accossodate  all  of  the 
variables,  the  database  should  include  data  elesents  fros  the 
Basic  Material  Pile  (BMP)  to  be  used  to  identity  saterial  stow 
requiresents  for  all  of  the  special  categories  of  saterial 
identified  in  Table  IV-2.  Material  locations  would  also  have 
to  be  classified  for  type  of  stowage  so  that  with  sinor 
sodification,  the  COOES  progras  could  assign  specific 
saterials  to  corresponding  locations. 

Chapter  V  explains  how  the  expert  systes  is  organised, 
how  to  use  the  expert  systes  and  significant  lisitations. 


ft.  Nuabftr  of  Bulk  Stororooss/Locfttions 

b.  nuabftr  of  Biimablft  Btororooaft/Locfttionft 

c.  Cftft  Bottlft  Rftckft 

d.  Nuabftr  of  MftSftrdouft  Stororoouft/Locfttions: 

(1)  1  gftl.  paint  cans/spray  cans 

(2)  5  gal.  paint  cans 

(3)  lAibft  Oils  cans 

(4)  Lubft  Oil  druas 

(5)  Proon 

(6)  Oxidisars 

(7)  Acids 

(8)  Corrosivas 

(9)  Plaaasblfts 

(10)  Calciua  Rypochlorita 

(11)  Kadioactivft 

ft.  Huabar  of  Controllad  Matarial  Storaroons/ 
Locations: 

(1)  Basil  Controlled  Natarisls 

(2)  Large  Controlled  Materials 

(3)  Ccmtrollftd  Bar  stock 

f.  Nuabftr  of  OUt  Btorarooas/Locations: 

(1)  Basil  DLR's 

(2)  Large  OLIl's 

g.  Huabar  of  Q  C06AL  Storerooas/ Locations 

h.  Huabar  of  Pilfarabla  Btoraroosui/ Locations 

i.  Nuabftr  of  Medical  Btorarooas/Locations 

j.  Huabar  of  Custodial  Locations: 

(1)  Mftdicinals 

(2)  Classified 

(3)  Pubs/Poras 

(4)  Aleobol 

k.  Huabar  of  Clothing  Btorarooas/Locations 

l.  Huabar  of  Bhaat  Hatal/Bar  Stock 

BtoraroosM/LocatiMis 
a.  BUMAMT 

n.  Huabar  of  Air  Conditimiad  Btorarooas/Locations 
(fila,  battarias,  ate.) 

o.  HuiriMir  of  P08/P0D  Btorarooas/Locations 

p.  Huabar  of  Coaster  Part  Btorarooas/Looatima 
g.  Huabar  of  Other  Bterarooas/Locatlws 


xv-a 
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This  sxpsrt  systsa  vss  dsvslopsd  on  s  3t€  IBM  coapstibis 
psrsonsl  coaputsr  utilising  on#  nsgsbyts  of  rsndoa  sccsss 
Bsnory  (RAM),  two  disk  drivss  snd  s  67  nsgsbyts  hard  drivs. 
Drivs  A  utilissd  SH  inch  floppy  disksttss  whils  drivs  B 
utilizsd  in  inch  sicro-disksttss.  Ths  connsrcially  availsbls 
software  package  LOTUS  123,  Release  3.1,  was  the  software 
chosen  for  this  progran. 

The  expert  systea  is  currently  divided  into  nine 
spreadsheets  as  identified  in  Table  V>1.  Appendix  D  provides 
a  detailed  description  of  how  each  of  the  spreadsheets  are 
organized.  In  the  next  section,  the  "User's  Manual"  describes 
how  to  create  and  use  all  of  the  spreadsheets.  The  final 
step,  the  Interface  with  MTMC's  CODES  prograa  as  discussed  in 
Chapter  III,  was  not  conpleted  for  this  thesis. 

B.  ngaa^B  cpxna 

In  describing  the  User's  Guide,  the  user  is  presuaed  to 


have  at  least  a  working  knowledge  of  how  to  create,  retrieve 
and  save  files,  build  and  aove  about  the  worksheet,  add  ar,d 
edit  data,  and  create  formulas. 


EXPERT  SYSTEM 


C:\LOTUS\ 
MODULE 1.WK3 

C:\LOTUS\ 
DEMAND. WK3 


Tltlt/functlgn 


gfttttbfljg :  Id«ntifi«*. BMF  data 
elanants.  Kinii 


ftoraga  ra< 


itana'ls  1?2183. 


^  BUB  bytaa  of 
Irad  for  49  llna 


»Band;  Idantlflaa  BRP  data 
aXaBanta.  Entar  Bonthly  daBand 


DlaX  Kunber 
HD 

HD 


hlatoi^  for  12  or  24  Bonths. 
MiniBUB  bytaa  of  storaga  raquirad 
for  49  llna  ItaBS  la  16890. 

ESIifSiU. 

yaara  of  daaand  data  ia  availabla. 
MiniBUB  bytaa  of  atoraga  raquirad 
for  49  lina  itaaa  la  126262. 

EgrgcA&tJ _ Moat -Rgfitnt-Dfltfl  ? , ^ 

DaterBinaa  tna  foracaat  for  12  and 
24  Bonths  of  daBand  history. 
MiniBUB  bytes  of  storage  required 
for  49  line  IteBS  is  144590. 


C: \L0TUS\ 
forcst.wk: 


A:\M0DULE2 


Cgmputin<a^XQuc-LQfld  OUMtity:  . 
Projects  the  load  quantity  baaed 
on  resupply  and  deployBant  tiae- 
fraaes.  KlniBUB  b/tef  of  storage 
required  for  49  lina  IteBS  ia  8377 


B;\M0DULE3 

.WK3 


B:\M0DULE4 

.WK3 


Allggating  Cgnatralngd  Spftgg: 

IdentiflaS.tha  spacific  quant 
to  be  carried  when  apace  ia  a 
liaiting  factor.  .Mini 


ftorag 
8  33425. 


ctor. 
e  raqui 


antities 

a 


LBUB 


required  for  49 


B  bytes  of 
line  Iteas 


Cgffiputing  Watgriftl-Cgnliquratian ; 

Coaputes  Baterlal  dlBansiona  ana  can 
be  used  to  identify  an  appropriate 
storage  aid  for  specific  aatarlal 
conf l^rations.  niniauB  bytes  of 

ftoraga  required  for  49  line  iteas 
s  20823. 


B:\M0DULE5 

.WK3 


Rgyjgw  gf-Stgraqg..JgragtigM?  ^ 
optional  database  of  pertinent 
Batarial  handling  raquiraBanta . 


An 


B;\MQDULE6  Coaout ino  Ship;  a  Conf icniration ; 

. WK3  Coaputes  location  aiBanslons  and 

includes  packing  factor.  The. 

TiniBua  bytes  of  storaga  required 
a  dependant  upon  tha.nunbar  of 
locations  on  the  specific  ship. 


HD 


HD 


1-12 


13 


13 


14 


14 


TABLE  V-1 
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On*  of  th*  Bost  difficult  stops  in  using  th*  ibOTVS 
spr*sdsh**ts  is  sotting  up  tho  dstsboso.  A  dotsilod 
doscription  will  bo  providod  on  *porsing*,  howovor  tho  LOTUS 
123  Handbook  providos  additional  guidanco  on  this  procoduro. 

A  doscription  is  also  providod  on  how  to  croato  and  us* 
th*  MACROS  %diich  siaplify  procossing  procoduros.  Ai^ndix  D 
idontifios  all  of  tho  nathonstical  and  logic  fonulas  usod  in 
th*  sproadshoots,  as  wall  as  tho  colunns  which  link  th* 
various  filos. 

Whon  tho  usor  is  "parsing"  or  initially  organizing  th* 
various  workshoots,  it  is  strongly  rocn— ondod  that  data  bo 
"parsod"  in  blocks  of  100  ro«rs  at  a  tins,  and  whon  copying, 
on*  colunn  at  a  tin*,  to  oxpodit*  computer  rospons*  tin*  and 
to  tost  syston  limits. 

One*  th*  sproadshoots  aro  organizod,  th*  usor  is  roquirod 
to  manually  input  data  to  somo  of  tho  sproadshoots  as 
indicatod  bolow;  howovor,  MACRO*  hav*  boon  usod  as  much  as 
possibl*.  Son*  of  tho  formulas,  fil*  links  and  MACROS, 
discussod  in  Appendix  D  or*  programmod  for  999  lino  itoms. 
For  oxamplo,  (MBIfU)RV(CB>D2.  .D1000-(CE}N2.  .M1000>,  would  copy 
th*  value  created  by  tho  formula  In  blocks  D2  through  DIOOO  to 
blocks  M2  throu^  HIOOO.  If  tho  usor  can  only  manipulate  249 
lino  itoms  at  any  givon  timo,  than  tho  appropriato  fonmlas, 
filo  links  and  MACROS  should  bo  modifisd  to  the  following 
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fonnila: 

(IIBIIU)ftV(CE)02.  .D250-(OB)II2.  .M250>. 

1.  Downloading  Data  to  Your  Databaaa 

A  Pila  Analysar  and  Raport  Ganarator  (PZANA)  was 
usad  to  axtraot  spacific  data  alananta  fron  tha  Shipboard 
Unifom  Autonatad  Data  Procaaaing  Syataa  (8UA0PS)  filaa.  Tha 
NAVSUP  PUB  524  providaa  apacific  guidanca  on  praparing  tha 
paranatar  vorkahaat  and  axacuting  PIANA  runa.  Tha  data  vaa 
than  doimloadad  to  a  5H  inch  floppy  diakatta  «rhich  vaa  uaad  to 
craata  C:  \LOTUS\lfOOULEl.lfK3«  Databaaa.  Tha  FIAMA  ahould 
axtract  tha  data  alananta,  aa  idantifiad  balov,  for  a  naxinua 
of  999  lina  itana  to  ba  uaad  to  taat  your  ayatan  capabilitiaa. 
If  your  ayatan  can  aaaily  acconaxxlata  all  999  lina  itana,  you 
can  incranantally  incraaaa  tha  aita  of  aubaaquant  PIANA 
axtracta  to  confora  to  your  ayatan  capabilitiaa. 

Tha  fol loving  BMP  data  alananta  ara  nandatory  aa 
idantifiad  by  tha  Unit  Syatan  Idantification  or  U8I0  («rhich 
idantifiaa  U8ID  A:  APS,  U8ID  B:  PBN  Tandar,  USID  C: 

CV/LPH/UIA  and  USID  T:  Tandar)  (Raf.  16:p.  59-63]: 

6  National  Stock  Nunbar 

•  Locations  1-4 

6  C08AL 

•  mSC  LOAD 

•  AVCAL  (USID  C) 


•  FILL  ALLOW  (USXD  A) 

•  HUWEPS  ALLOW  (USID  B  or  T) 

«  BCOSAL  (USID  C} 

•  FKUP  (USID  C) 

•  OS  ALLOW  (USID  B) 

•  LLQTY  (USID  T) 

•  PTLQ  (if  USID  B) 

•  STLQ  (USID  B) 

•  PILL  (USID  A) 

Th«  data  •l«Mnt>  us«d  by  aach  of  tha  USID'a  aay  vary 
dapanding  on  tha  individual  unit  or  tha  acronyaa  aay  diffar 
froa  th<  onaa  apacifiad  abova. 

Tha  following  BMP  data  alaaanta  ara  racoaaandad: 


•  MCC 

•  UI 

a  Daacription 
a  ERC  (EEC) 
a  SEC 
a  SLC 
a  8NCC 
aT8C 
a  LHC 
a  AT 


a  Aon 


•  PEB 


•  PNIC 

•  SPALT 

•  MSP 

•  REC 

•  IRC 

•  RO 

•  RP 


The  eyaten  capabilitiea  will  detenaine  the  disk 
drives  the  user  is  loading  froe  and  to.  For  the  purpose  of 
this  discussion,  the  ASCII  file  containing  the  inforaation 
froB  SUAOPS  was  loaded  in  Drive  A  and  MODULEl.WKI  was  created 
on  the  hard  drive.  To  create  the  database: 


1.  Call  up  the  LOTUS  123  prograe  and  execute 
File/Ieport/Text .  Clear  the  entry  and  type  in  A:\(filenaBe) 
to  retrieve  the  file  (e.g.  FIN. 2).  The  FIANA  paraaeters 
should  appear  in  the  top  left  comer  of  the  %rorksheet  as 
indicated  in  Figure  V-l. 


A  B  C  D  E  F 

AFDl  NPG8 

2  AFD2  SEL  2 

3  APD2AI, 091X01  3, 

I  AFD2BI, 103406  50, 

5  APD38UB  MRF 

(  AFD3Pnf00400101B  034021005  06037030005  06055039005 

f  APD3PTN091053001  095057002  103062006  109071006 

i  APD3PTII13609i005  06140107002  148112012  BOR 

»  A  RSM  NCCUI  008  LL  FTLQ  8BCL 


Pigure  v-l  PIAMA  Zaport 
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2.  all  of  tha  rows  so  that  ths  coluan  tltlss  appsar 
In  ths  first  row.  ihs  tltlss  and  othsr  sxtransous  data  say 
appsar  again  furthsr  dotm  in  ths  workshsst,  about  svsry  27 
rows.  This  data  should  also  bs  dslstsd  so  that  data  on  sach 
MSN  appsars  consscutivsly  fros  rows  2  to  1000. 

You  ars  now  rsady  to  bsgin  sxtracting  data  fros  ths 
ASCII  fils: 


1.  Exscuts  Fils/Extract/Porsulas  thsn  clsar  ths  sntry  and 
typs  in  C:\LOTU8\llOOULEl.in(3.  Ths  systss  should  rsspond 
Bors  rapidly  if  you  sxtract  100  lins  itsss  at  a  tins.  Ths 
rscoBBsndsd  rangs  for  C:\LOTU8\HODULEl.inC3  is  rows  1  through 
100. 

2.  Rspsat  ths  Pils/Extract/Porsulas  cosaands  until  all  of 
ths  lins  itsBs  ars  procssssd  and  nans  sach  of  ths  subssqusnt 
filss  by  nxmbsr.  For  sxaapls: 


a  Rows 

1  through  100: 

a  i'ows 

101 

through 

200 

a  R  )V8 

201 

through 

300 

a  Rows 

301 

through 

400 

a  Rows 

401 

through 

500 

C:\L0T0S\II0D0LE1.WK3 
C : \LOTUS\MOD002 . MK3 
C :  \U)TOS\MOD003 .  MK3 
C  t  \IX)TUS\lfOD004  .  flK3 
C :  \IX>TUS\lfOD005 .  lfK3 


Ths  subssqusnt  filss  will  bs  incorporatsd  in 
C:\L0TUS\M0DULE1.WK3  latsr,  SO  nuBbsring  ths  filss  is  pursly 
a  aattsr  of  convsnisncs. 


You  ars  now  rsady  to  bsgin  "parsing"  data: 


1.  Rstrisvs  C:\LOTU8\MODI7LB1.WK3.  and  nova  ths  cursor  to  ths 
uppsr  Isft  comsr  of  ths  sprsadshsst. 

2.  Bxscuts  Data/Parss/PonMt-X«ins/Crsats/FoEBat>Lins/Bdit. 
Ths  first  row  in  your  sprsadshsst  will  bs  fillsd  with  "L", 
">"  or  An  "L"  should  appsar  abovs  ths  first  Isttsr  or 
nuabsr  in  ths  data  slsasnt.  For  sxaapls,  if  tha  titls  "N8M" 
starts  abovs  ths  sscond  nuabsr  of  ths  MSN,  thsn  an  "L" 
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should  mppoar  ov«r  tho  first  ntnyMr  of  ths  MSN  rsthsr  than 
ovsr  ths  first  II  in  "HSM*.  A  *>**  should  sppssr  ovsr  sfvsry 
nuabsr  snd/or  Isttsr  in  ths  data  alsaant  and  a  **"  should 
appsar  ovsr  any  ^^oss.  Chsok  sacdk  ^^cs  in  ths  first  thrss 
rows  to  snsurs  ths  synhols  ars  propsrly  alignsd  as  indicatsd 
abovs  and  than  hit  ths  rstum  ksy.  Ihs  cursor  should  again 
appsar  in  ths  uppsr  Isft  eomsr  of  ths  vorkshsst. 

3.  Bxscuts  Input •'Coluan,  sntsr  ths  rangs  A:Al.  .A:A100.  and 
than  hit  ths  rstum  ksy. 

4.  Bxscuts  Output-Rangs  "Zl”,  or  any  othsr  blank  ooluaun  to 
ths  right  of  ths  sprsadshsst.  Than  hit  ths  rstum  ksy  and 
Go. 

5.  Nova  ths  cursor  to  "Zl*  and  chsck  for  sxtransotw  data. 
For  instanca,  if  only  the  Isttsr  "A"  appears  in  sach  row  of 
colunn  "Z",  than  dslsts  coluam  "Z*.  Block  "Zl"  should  hava 
ths  title  of  ths  first  data  slsaMnt  and  ths  data  should 
appear  below  it  in  ths  coluaun. 

6.  Move  ths  cursor  to  block  "Zl*  and  sxscuts 
Fils/Extract/Poranilas  C:\LOTUS\HOOULEl.ffK3. 

7.  Repeat  this  procedure  for  sach  of  tl«s  nunbsrsd  files 
aMntionsd  abovs. 


Ones  you  have  "parsed*  sach  of  ths  individual  filsa, 
you  ars  ready  to  begin  incorporating  tbs  nuaUisrsd  files  Into 
C :  \LOTUS\IIODULE1 . 10(3 : 


1.  Clear  all  of  ths  worksheets  by  executing  ths  coasands 
Workshsst/Erass/Yss . 

2.  Retrieve  C:\LOTUS\liOOULEl.ffK3  and  mavm  ths  cursor  down  to 
block  AlOl. 

3.  Execute  rils/Coad>ins/Copy/Bntirs-Pils  and  sntsr 
C:  \LCyTUS\|i0D002 .1fK3 . 

4.  Hove  ths  cursor  down  to  block  A201  and  r^ftsat  at^  3  for 
C:\L0TU8\M0D003.1IX3. 
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5.  contliuM  this  process  until  all  of  tho  sorial  nunbar 
filaa  hava  baan  conaolidatad  in  tba  C:\L0TU8\ll0DULEl.inc3 

apraadahaat. 


You  ara  now  raady  to  bagin  aatting  up  tba  apraadahaata 
aa  daacrlbad  in  Appandix  0. 

2.  OataAMMa 


Anpandix  D  idantifiaa  tha  appropriata  colunna  for  tba 
■andatory  data  alananta: 


1.  Mova  tba  data  alananta  to  tba  corract  colunna  and  than 
aat  column  width  aa  apaeifiad  inaadiataly  aftar  tba  labal, 
<W6). 

2.  Tha  fomulaa  and  fila  linka  abould  ba  typad  into  tha 
aacond  row  of  blocka  aa  diaplayad  in  Amiandix  D. 

3.  KACROa  can  ba  antarad  anywhara  to  tba  right  of  tba 
apraadahaat.  If  tba  OPTICMf  titla  ia  antarad  in  block  BA2 
and  tba  coagaanda  ara  antarad  in  blocka  BC2  and  BC3,  aa 
indicatad  in  Pigura  v-2,  than  taova  tha  cursor  to  block  BC2 
and  axacuta  Ranga/Nama/Craata  and  antar  tba  OPTION  nama. 
Nuabaring  or  alpbabatising  tba  OPTICNIS,  aa  idantifiad  in 
Appandix  D,  ganarally  irorka  baat. 

4.  Fomulaa  can  now  ba  copiad  from  row  2  down  to  tba  laat  row 
of  data  in  tba  apraadahaat. 

5. Exacuta  Pi la/ Sava. 


BA  BB  BC 


1 

2  OPTIONA  (RBCALC  D2..D1000)- 

3  (RBCALC  B2..B1000)- 


Hgurs^^i  Macro 
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Onc«  you  luivo  oroatodi  and  aavad  your  workshaat,  tbara  ara  tvo 
faaturaa  which  will  ba  uaaful  in  using  C:\LOTU8MIOIXJUtl.WK3  to 
procaas  your  lino  itaas: 


1.  Sorting  your  databasa:  In  ordar  to  uaa  Bt\|IOIXIUi3.lfX3, 
CoafMiting  Your  Load  Quantity,  you  will  hava  to  hava  tha 
databasa  aortad  by  liSM,  Locationl  or  another  data  alaaant  of 
your  choosing. 

a.  Exacuta  Oata/Sort/Data-Ranga  and  antar  tha  antira 
databasa  ranga.  For  instanca,  A2..AB1000,  tmlass  your 
data  basa  axtands  furthar  out  than  coluan  AE.  Hit  tha 
ratum  kay. 

b.  Exacuta  Priaary-kay  to  antar  tha  coluan  you  want  your 
databasa  sortad  froa.  For  a  location  sort,  antar 
M2. .  .MIOOO.  Idantify  aithar  li^oanding  or  ]}ascanding  sort 
and  hit  tha  ratum  kay. 

c.  Exacuta  Co  to  begin  sorting. 

Hete:  If  the  user  wishes  to  sort  the  data  base  using  other 
than  N8M  or  Locationl,  additional  guidance  is 
provided  in  subsection  7,  Allocating  Constrained 
Space. 

2.  To  execute  tha  MACRO  OPTIOKS,  antar  "ALT  F3*.  Highlight 
tha  OPTION  and  hit  tha  ratum  kay.  Tha  C!\L0TUS\N01XJLBl.in(3 
OPTKHIA  was  designed  to  asqpadite  data  retrieval  free 
A:\N0IX;LE2.1IK3,  B:\M0DI7LE3.1IX3  and  Bt\MODULB4.tlK3. 


Exacuta  Fila/Sava,  than  create  a  second  spraadshaat  and  nana 
it  C:\L0TU8\0BNAin>.WK3. 

3.  Daaand 


To  create  the  Ct\L0TO8\DaauiD.lfK3  spreadsheet: 


1.  Enter  the  ^ppxoMrlate  ooXuan  labels  and  widths  as 
identified  in  Appmdix  D.  IlMMre  is  only  one  fonnila  and  one 
MACRO  entered  in  this  spreadsheet. 
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2.  Copy  tiM  oquatlm  diowi  to  block  *1000  In  groiqM  of  lOO. 
(bico  tbo  foraula  !•  Mitorod  in  block  A2..A1000,  tlM  data 
will  ba  oopiad  froa  C:\L0IU8VI00ULB1.1fK3  to  tha 
C:\L0TU8\DBIfjyiD.lfK3  spraadabaat. 

3.  Daaawd  data  can  ba  antarad  if  tba  Ct\LOTU8\|IOI)IIUl.tfK3 
apraadahaat  baa  baan  aertad.  It  la  iaportant  to  rMMobar 
that  tha  linking  fonula  and  lUCBO  ooaMnd,  (lOCALC), 
ratriavaa  tha  mMa  froa  Ct\L0TU8MI0Dax.El.lfK3  baaad  on  tha 
aort  aalaction,  but  tha  daaand  hiatory  data  ia  not  linkod  to 
C:\LOTU8MIOOIILIl.lfK3. 

4.  Bxacuta  Fila/8ava. 


Onca  tha  C:\L0TU8\0CMAIfD.inC3  apraadahaat  haa  baan 
craatad,  thara  ara  ttfo  atapa  to  ranaatbar  for  aubaaquant 
ratriaval  and  uaa  of  tha  Ct\L0TD8\I»ll*m>.inC3  filax 


1.  Tha  Boat  currant  data  nuat  ba  antarad  in  tha  coluana 
idantifiad  aa  OJAMl  through  D08C1.  If  thara  ia  24  Bontha  of 
daaand  data  availabla,  tha  oldaat  data  ahould  ba  antarad  in 
tha  coluana  idantifiad  aa  0IAN2  through  DDBC2.  0JAM2 
through  D0EC2  ara  not  aandatory  antriaa. 

2.  Tha  ayataa  ia  currantly  prograanad  to  acoapt  blocka  of  12 
or  24  Bonth  daaand  fraquaney.  iha  foraulaa  in  both  of  tha 
foracaat  apraadahaata  would  raquira  a  ainor  aodi  float  ion  to 
accapt  and  accurataly  foracaat  data  for  laaa  than  12  aonth 
incraaanta.  C:\LOTU8\POiK:8T.lfK3  blocka  IQ  and  Y2  identify 
tha  ir/THBN  foraat  required  in  coluana  N  throuq^  X  and  y 
through  *J.  Tha  aaaa  foraat  could  alao  ba  antarad  in 
C:\L0TU8\F<M(C8T2.1IK3  colUHM  L  throu^  N  and  X  through  AI. 


Bxacuta  Pila/8awa,  tiwui  eraata  tha  third  apraadahaat 

and  naaa  it  Ct\LOTU8\FORC8T2.inu. 

4.  foraoaats  Biatorioal  Data 

To  oraata  tha  Ct\umi8\P0IICST2.IIX3  apraadahaat; 

1.  Enter  tha  i^PPTopriata  ooluan  labala,  widtha,  foraulaa 
and  the  NACEO  aa  idmtifiad  in  Appendix  D. 


2.  OncMi  tiM  fonwlM  bav*  bam  antarad  in  tba  apprqpriata 
blocka,  oofiy  tba  foraulaa  down  to  row  1000  in  groupa  of  lOO. 


3.  Bntar  tba  ai^mtantial  snootbing  ccmstanta  raquirad  in 
blooka  AX2  and  ALa.  Ixponantial  snootbing  ooiwtanta  wara 
diacuaaad  in  Cbaptar  3;  bowavar  tba  racoanandad  ranga  ia 
batwaan  0.1  and  0.5. 

4.  Ixaottta  OPTZOHA  if  tba  nontbly  danand  fraquanoy  baa  baan 
antarad  in  tba  C2\LCmi8\DliayiD.lfX3  apraadabaat. 


Bxacuta  Pila/8ava,  than  craata  tha  fourth  apraadabaat 
and  nana  it  Ct\umJ8\POitC8T.inc3. 

5.  Pmracaatt  Moat  baoant  Data 

To  craata  tha  C:\LOTU8\FOItC8T.lfX3  apraadabaat: 


1.  Bntar  tha  appropriata  colunn  labala,  widtha,  fonulaa  and 
tha  HACKO  aa  idantifiad  in  Appandix  D. 

2.  Onca  tha  fomulaa  bava  baan  antarad  in  appropriata 
blocka,  copy  tba  fomulaa  down  to  row  1000  in  groupa  of  100. 

3.  Bntar  tba  aigKimmtial  anootbing  oonatanta  raquirad  in 
blooka  AL2  and  AII2.  Tha  raoc—andad  ranga  ia  again  batwaan 
0.1  and  0.5. 

4.  Bxacuta  OPTIOKA  if: 

a.  tba  C:\L0TO8\FOI(C8T2.«K3  OPTIOHA  baa  baan  axacutad 
for  24  nontbs  of  danand  history  data,  or 

b.  12  nontba  of  danand  history  data  baa  baan  antarad  in 
tba  C:\uyTll8\DaiAllD.inC3  apraadabaat. 


Bxacuta  Pila/8ava  and  you  am  now  raady  to  craata  tha 


A:VI0DII1B2.1IK3  apraadabaata 


C.  Ooapiitiaf  T«Mir  Load  Qnaattitf 

ki\floaoiM2.ma  should  bo  crootod  and  oovod  on 
•^[Miroto  dlokottoo  oinco  tboro  oro  12  voroiono  idontiflod  in 
Appondlx  O.  Tho  uoor  aoy  vont  to  uoo  only  ono  of  thooo 
vorolMM  or  o  oonbinotion  of  oovorol  My  bo  uood 
•Imltonoouoly . 

■och  of  tho  12  vorolMW  Idontiflod  In  Appmdix  D 
roprosont  tho  froquoncy  of  rooupply  oo  folloiro: 

0  2  vooks 
O  3  wooko 

o  1  Bonth 
o  IH  nontho 
0  2  nontho 
0  3  nontho 
•  4  nontho 
O  5  nontho 
o  4  nontho 
o  7  nontho 
o  •  nontho 
d  9  nontho 

To  OTMto  tho  ht\|IOOIIU2.1IK2  oproodohoof » 

1.  mtor  tho  ooluMi  lobolo,  vidtho,  fornuloo  ond  MhChOS  oo 
idontiflod  in  hppondiic  P. 
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2.  Onem  thm  fonmlM  haw  bamn  antmrm^  In  tbn  i^roprintn 
blocks,  oopy  the  fomulss  4oim  to  row  1000  in  groups  ot  100. 

Ibsrs  srs  12  lUCHO  OtTXOM  idsntlf iod  in  ssoh  vorsion 
of  Ai\N0lxnLB2.1IK3.  IlM  spproprists  OPTION  riMMld  not  bo 
sxoootod  until  sftor  OPTXOMA  bss  boon  sjcseutod  in  tbs 
C:\L0TUS\PQflC8T.int3  sprosdshsot.  Ths  OPTIONS  sllow  tbs  ussr 
to  bsgin  losd  qusntity,  LDOTV  cosputstions  bsginning  in  sny 
nontb  of  tbs  yssr  ss  followst 


SOPTIONI  -  January 


a  OPTION!  -  Psbruary 
SOPTIONI  >  March 
SOPTION4  -  April 
s  OPTIONS  -  Nay 
s  OPTIONS  -  Juno 
s  OPTION?  -  July 
S  OPTIONS  -  August 
s  OPTIONS  -  Ssptsnbsr 
SOPTXONIO  -  October 
SOPTIONll  -  Novsnbsr 
S0PTI0N12  -  Osossbsr 


For  instsnos,  if  tbs  sb^  dsploysd  svsry  yssr  frea  Nsrdi  to 
Juno,  snd  rssupply  wss  not  sspsotsd  until  nidHtoy,  tbs  ussr 
would  want  to  ooNputs  losd  gusntity  ooapvtstieno  asiaf  Modols 


Emoutm  ril«/Sav«,  tlMn  erMt«  th«  n«xt  sprMdshMt 
and  nUM  it  BtMI0DCrLE3.lfK3. 

7.  jaiooatlaf  OoMtraiMd  Bpnoa 

To  croato  tiio  B:\NOOIILB3.inc3  aproadshoat: 

1.  Appandix  D  Idantiflaa  tha  approprlata  coluwi  labala, 
vidtha  and  foraulaa.  A  faw  of  tha  ooluaana  ara  not  raquirad, 
dapandlng  on  your  OBXD  aa  idantiflad  abova.  Bafora  antaring 
tha  approprlata  foraula  for  your  08X0,  tha  fonmla  ahould  ba 
chaekad  againat  tha  availahla  data  alaaanta  antarad  in 
C:\LOTU8\|IOOOUIl.lfl(3.  Appandix  B  providaa  additional 
guidanca  for  judging  tha  accuracy  of  tha  eoaputationa.  Xf 
nacaaaary,  a  BMT  guary  aay  datamina  iibathar  or  not  tha 
approprlata  data  alaaanta  tfara  axtraotad. 

2.  Onca  tha  foraulaa  hava  baan  antarad  in  tha  approprlata 
blocks,  copy  tha  foraulaa  down  to  row  1000  in  groups  of  100. 


Tha  HACK)  OPTXOHB  and  tha  foraula  antarad  in  block  K2 


ara  also  dapandant  tqpon  tha  t»XDt 


U8X0A  coluan  G 
U8XDB  Coluan  H 
U8X0C  Ooluan  X 
U8X0T  coluan  J 


OPTXOKA  and  OPTXONB 
OPTXONA  and  OPTXOliC 
OPTXOlU  and  omoMD 
OPTXOIIA  and  OPTXOin 


or  OPTIONP  402 h:2 
or  OPTXOMG  402 •H2 
or  OPTXOmi  402-12 
or  OPTIONX  4D2-J2 


Mota:  0PTX0II8  B-B  ara  for  cubic  faat  ooaputaticms  and  OPTXCMIS 
P-X  ara  for  ona-for-ona  looatlOTM. 


Tha  MACRO  OPTXOHB  should  ba  axaeutad  aftar  tha 
approprlata  MACRO  OPTXOM  has  baan  axaoutad  in  A:\|IOOOIJE2.1fK3. 
At  this  point  in  tha  prooMS,  thara  ara  fiwa  iapertant 
considarationa  whicBi  should  ba  diaousaad  in  graatar  datail. 

1.  Onoa  tha  apiwopriata  08ID  fesanla  haa  baan  varifiad  and 
antarad  in  tba  BtVMOU^-VKS  anraadabaat,  tha  naar  aboold 
ba  abla  to  idantify  oolnniia  ublaii  ata  nvaildbla  for  WKf  data 
antxy.  iba  riBoaniadad  data  alanaeita  diaoaaaad  abosa  alwald 
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b*  ■av«d  to  tiM  •vailoblo  Mluano  mm  idmtiflod  in  Appondix 
D  and  to  any  of  tba  eoluans  no  longar  roqulrod.  Por 
instanca.  08ID  B  could  roaaalBn  tho  ooluana  aa  follow: 

8LC  Coluaa  A 
T8C  toluan  c 
PNIC  Coltian  V 
ISC  Coluan  W 


2.  If  tha  uaar  daoldaa  to  aort  baaad  on  a  data  alaaant 
otbar  than  1I8M  or  Locatlonl,  aodifleatlMia  auat  bo  aada  to 
tha  B:\ll000LB3.lfX3  apraadabaat.  Por  Inatanea,  to  aodify 
B:IIOOIILB3.lfK3  for  daaoriptim  or  noaanclatura: 

a.  aova  tha  curaor  to  block  P2  and  antar  tha  following 
foraula:  4.«Ct\L(mi8\|IODULBl.MK3»Tl  (or  AtTl..A:Tl) 

b.  com  block  P2  to  block  A02 

c.  adit  block  US  to  raad  aa  followa: 
(lfEin))C(CB)AB2>(CE)C2.  .C1000>(iaOfU}C(CB)A02*(CE)P2.  .P1000> 

d.  aova  tha  curaor  to  block  U4  and  axacuta  Sanga/ 
Haaa/Craata  and  antar  OPTIOKA  again  in  block  U4 

3.  Whan  apaoa  ia  conatraioad,  tha  uaar  aay  viah  to  placa 
graatar  valua  on  "navar  out*  itaaa.  A  ainor  aodifioation  ia 
raquirad  in  Coluan  X.  Laaa  vai^t  aay  ba  plaoad  on 
aubatituta  itaaa  by  aultiplying  tha  XALOQ  a  valua  of  0.1 
to  0.9  and  graatar  valua  aay  ba  plaoad  on  priaary  itaaa  by 
aultiplying  tha  lALDQ  m  a  valua  graatar  than  onm.  Tha 
aquationa  would  ba  writtan: 

4'(4>D2-C2)*.5  or  •»'(4>D2-G2)*1.9 

If  tha  uaar  aodifiaa  tha  aquations,  tha  aodifioationa  should 
ba  i^Mad  as  an  "tDlT*  aftar  tha  aquations  hava  baan  oopiad 
to  tha  ^ppropriata  blocks. 

9.  Coluan  L,  COPT,  is  bsssd  on  infomstion  ^rovidad  by 
Bt\|lCD0LB4.WK3.  Bt\|l0lXIUM.llX3  Mist  ba  eraatad  and 
oosplatad  prior  to  waouting  tha  MACWMI  in  BtMKNXIUlS.lQO. 

8.  Blocdc  va,  STS,  is  bsssd  on  iafsmstlon  oosputsd  in  tba 
BtMmOM.MO  sprasdsbast.  BivnoBlM.MES  MMt  ba  oiaatad, 
oouvlabad  and  data  antMrsd  naiiBaHy  ta  blaok  ta,  priwr  to 
MMcution  of  tba  iiACbOd  la  iiVtoODLta.mo.  lbs  foasnlM  in 


bloelui  wa  and  N4,  AVST6,  anist  also  ba  aodifiad  to  raflact 
tha  eorraot  0810  (O,  I  or  J) .  Block  M2  ia  tiaod  for  cubic 
foot  ooaputationa  and  block  M4  la  uaad  In  ona*for-ona 
ccnputationa. 


Bxacuta  Pila/8ava,  than  craata  tha  naxt  apraadahaat 
and  nana  it  B:MIOOOLB4.NK3. 

8.  Oaapiitlng  Hatarial  Oonflgvratioo 

To  craata  tha  B:\IKMXJL84.MK3  ^raadahaatt 

1.  Entar  tha  appropriata  coluan  labala,  vidtha,  fomulaa  and 
tha  MACRO  aa  idantifiad  in  Appandix  D. 

2.  Onca  tha  fonulaa  hava  baan  antarad  in  appropriata 
blocka,  copy  tha  fomulaa  down  to  row  lOOO  in  groupa  of  100. 


3.  Entar  known  CUFT  (frm  tha  "CARGO*  nanual)  in  Colunn  G  or 
coaputa  aatarial  CUFT  by  antaring  tha  dinanaiona  in  Colunna 
C  through  E. 

MACRO  OPTICMIA  ohould  ba  axacutad  aftar  tha  appropriata 
MACRO  0PTI0M8  hava  baan  axacutad  in  Bi\NODULE3.MK3.  Exacuta 
Fila/sava,  than  craata  tha  naxt  apraadahaat  and  nana  it 
B:\MODOLB5.inC3  or  B:\N00ULE6.in(3. 

9.  Baviaw  of  Btconga  Fractioaa 

B:\II000LBS.IIK3  ia  an  optional  apraadahaat  whi^  waa 
prinarily  daaignad  for  convanianoa.  To  craata  tha 
B:\II00ULB5.WX3  apraadahaat: 

1.  Bntar  tha  appropriata  colunn  labala,  widttia  and  NACBOa  aa 
idantifiad  in  Appmdix  D. 
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2.  J^Madix  c,  miich  WM  axtraetad  froa  nmor  P-4t5, 
idmtlf iafonuition  that  ahould  ba  raviawad  prior  to  tha 
davaiopaant  of  a  loadplan.  Additional  guidanoa  can  ba 
incorporatad  froa  au^  rafaranoaa  as: 

a.  Naval  Nhipa'  Taohnieal  Namial  (Chaptara  670  and  9230) 

b.  Basardous  Natarial  Inforaation  Systaa  (HNI8) 

c.  0PKAVIH8T  5100.19  (sarias)  "Navy  Safaty  Pracautions 

for  Poroas  Afloat* 

ifhila  word  prooassing  is  not  noraally  parfonad  in  a 
spraadahaat,  this  particular  spraadshaat  was  dasignad  so 
that  tha  usar  would  not  hava  to  go  hunting  for  tha 
rafarancas. 


Sxaeuta  Pila/8ava,  than  craata  tha  final  spraadshaat 
and  nana  it  B:\N00DLB6.WK3. 

10.  Ooapoting  Tour  Nhip's  Oonfigmtion 

To  craata  tha  btVIODULB6.inC3  spraadshaat: 

1.  Bntar  tha  appropriata  coluan  labals,  widths  and  fomulas. 

2.  ones  tha  fonnilas  hava  baan  antarad  in  appropriata 
blocks,  copy  tha  foratulas  down  to  row  1000  in  groups  of  100. 


Tha  fonnilas  considar  tha  storaroon  utilisation  and 
packing  factors  discussad  in  Chaptar  IV.  Ntowaga  can  ba 
coaputad  for  an  antira  storaroon,  without  storaga  aids,  or  for 
a  singla  location. 


1.  If  tha  usar  is  coaputing  tha  nat  stowaga  capacity  for  a 
singla  storaroon,  tha  storaroon  location  sluMild  ba  Mtarad 
in  Oolunn  S  and  tha  storarocai  configurations  antarad  in 
Coluans  F  through  I. 


2.  If  tiM  uMr  i«  eoaputing  th«  n«t  stowag*  capacity  for  a 
aingla  location,  tha  loeaticm  nuabar  should  ha  antarad  in 
Coluan  B  and  tha  location  configurations  antarad  in  Coluans 
J  through  N. 

3.  If  thm  location  is  itaa  spaoifio  and  will  aoeoaaodata  a 
liaitad  nuabar  of  itoM,  tha  total  nuabar  of  ona*for->ona 
locations  can  also  ba  raeordad  in  tha  spraadshaat.  Tha  usar 
should  antar  tha  location  or  loekar  nttid>ar  in  Coluan  B  and 
tha  nuatomr  of  itM  spaeific  locations  in  Coluan  B. 

4.  To  print  tha  spraadshaat  so  that  tha  inforaation  is 
availabla  for  input  to  B:\N00ULB3. mo,  axacuta  Print/IUuiga, 
antar  tha  appropriata  ranga  and  antar  Go. 


Bxacuta  Pila/Sava  and  you  ara  now  raady  to  bag  in 
systaa  procassing. 


Ones  tha  usar  has  eras  tad  aach  of  tha  spraadshaats, 
tha  following  stops  ara  standard: 


1.  Ratriava  tha  C:\LCmi8\IIODOtJll.lfK3  spraadshaat  and  sort 
tha  databasa.  Bxaraita  Pila/Sava. 

2.  Ratriava  tha  C:\L0TUS\DEIUIID.WK3  spraadshaat  and  axacuta 
OPTIONA.  Bntar  dasand  fraquancy  data.  Bxacuta  Pila/Sava. 

3.  Ratriava  tha  C:\L0TUS\PQIICST2.1fK3  spraadshaat  and  axacuta 
OPTKBIA .  Bxacuta  P i  la/8ava . 

4.  Ratriava  tha  C:\LOTUS\PORCST.WX3  spraadshaat  and  axacuta 
OPTKBIh.  Bxacuta  Pila/Sava. 

5.  Ratriava  tha  appropriata  varsim  of  tha  A:\jM00inJI2.lfK3 
spraadshaat  and  axacuta  tha  applicabla  OPTZOll,  l  through  12. 
Dacota  Pila/Sava. 

6.  Ratriava  tha  Bt\MOOOIR2.lllO  spraadshaati 

a.  idantify  tha  nags  of  lina  itsas  you  wish  to  worti  and 
•rasa  all  of  tha  aquations  in  tha  raagas  outsida  of  your 
dasignstod  group.  (Do  not  arasa  blo^  R1..N4.) 
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b.  Ix«eut«  OPnoMA 


c.  Entmr  the  total  8T6  tor  tho  storaron,  locations  or 
ona-for>ona  locations  under  consideration. 

d.  Bxscuta  the  appr^riats  OPTION,  B  through  I,  for  your 
U8ID. 

a.  Bxaeuta  Pila/Sava. 

t.  Ratriava  the  C:\LOTU8\IIOOULEl.inc3  sprsadshaat  and 
axacuta  OPTKMNA. 

g.  Bxaeuta  Pila/8ava  and  than  ratriava  tha 
B:\lfOOULB3.irK3  spraadshaat. 

7.  Rapaat  stap  nusdbar  6  until  all  of  tha  lina  itaas  listad 
in  tha  C:\L0TU8\M00ULE1.1fK3  spraadshaat  hava  baan  updatad. 
Onca  tha  C:\LOnJS\MOOULEl.lfK3  spraadshaat  has  baan 
craqplataly  procassad,  copy  C:\L0TUS\N0D0LE1.WK3  and 
C:\LOTUSMIOIXJLB4.WK3  to  a  separata  diskatta  and  sat  it 
aside. 

8.  Erase  tha  C:\LOTU8\lfODULBl.llX3  spraadshaat  and  you  are 
now  ready  to  begin  processing  your  next  ASCII  file.  Isport 
and  proceed  with  "parsing”  as  indicated  in  subsection  1 
above.  Onca  you  hava  recreated  your  C:\LOTUS\IIODOLB1.WX3 
spraadshaat,  you  can  rapaat  steps  1  through  8  until  all  of 
tha  lina  items  hava  baan  retrieved  from  80ADPS  and  procassad 
through  tha  system. 

9.  Tha  final  stap  is  processing  tha  lina  items  through  tha 
CODES  program.  As  discussed  in  Chapters  V  and  VI,  tha 
interface  with  tha  COM8  program  is  an  area  recoamended  for 
further  research. 


Tha  expert  system  can  be  used  to  identify  the  ship's 
storage  capacity,  forecast  demand  for  a  specific  group  of  lina 
items  and  determine  the  appropriate  load  quantitiea.  Past 
moving  items  would  be  allooated  a  greater  peroentege  of 
available  mtmnqm  spaoe.  Por  example,  the  young  Lieutenant, 
discussed  in  Chipter  I,  may  have  a  problem  safely  storing  5- 
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gallon  paint  cans  for  his  nsxt  dsploysant.  Hs  has  14  11ns 
Itsss,  but  only  four  of  thss  ars  fast  sovsrs.  It  hs  can 
safsly  stow  458  5-gallon  paint  cans  and  ths  projsctsd  total 
dssand  until  his  nsxt  avallabls  rssupply  Is  523,  ths  sxpsrt 
systsB  can  calculate  how  ths  458  stow-for-ssa  locations  should 
be  al located.  Past  sovsrs,  such  as,  haze  grey  and  deck  grey 
would  be  allotted  a  greater  nuabsr  of  ths  avallabls  locations 
and  substitute  prlssrs  or  paints  could  be  carried  In  llsltsd 
quantities.  Once  the  CODES  Interface  Is  cospleted,  CODES  will 
assign  location  nusbers  based  on  saterlal  and  location 
classifications.  If  one  of  the  5-gallon  cans  was  not 
flaasable  saterlal,  CODES  would  recossend  another  storage 
location,  thereby  Increasing  the  number  of  available 
locations. 

c.  LnmATIQHS 

A  major  limiting  factor  for  this  thesis  effort  was  the 
size  of  the  computer  RAN  available  while  utilizing  the  LOTUS 
123  spreadsheets.  This  problem  arises  from  a  portion  of  the 
available  RAM  being  dedicated  to  the  DOS  operating  system.  In 
order  to  operate  at  the  maximum  efficiency,  it  Is  recommended 
that  the  computer  used  for  this  system  have  at  least  two 
megabytes  of  RAH  available. 

In  addition,  the  LOTUS  software.  Release  3.1,  used  here  is 
limited  in  the  amount  of  information  it  will  accept  before 
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recording  a  "mumory  full*  arror.  D^pandlng  on  tha  aaount  of 
information  racordad  in  tha  Ct\LOTU8\JMODUliEl.lfK3  apraadahaat , 
which  is  ona  of  tha  largaat  spraadahaats,  tha  uaar  may  ba 
liaitad  to  laas  than  1000  lina  itama  that  aay  ba  aanipulatad 
at  any  givan  tima. 

Anothar  conaidaration  ia  coaputar  raaponaa  tiaa.  Tha 
LOTUS  123  coBOUuida  aaployad  raquira  a  aignificant  mtadaar  of 
aathaaatical  and  logic  coaputationa.  In  addition,  diffarant 
spraadahaata  auat  ba  linkad  in  ordar  to  coi^lata  procaaaing. 
Thaaa  t%ro  factors  can  load  to  unaccaptabla  procaaaing  tiaaa. 
For  inatanca,  copying  50  aiapla  linking  aquations  will  taka 
thraa  to  four  ainutaa  to  procaaa,  wharaaa  50  coaplax  linking 
aquations  can  taka  up  to  20  ainutaa  to  procaaa.  A  aath  co> 
procassor  aay  allaviata  thaaa  problaaa  and  axpadita  procaaaing 
tiaaa. 

Finally,  if  only  ona  disk  driva  is  availabla,  than  it  is 
racoaaandad  that  tha  uaar  load  all  of  tha  spraadahaata  axcapt 
MOOU1jE2 . lfK3  on  tha  hardriva.  If  tha  uaar  wants  to  uaa 
diffarant  varsions  of  tha  IK>OULE2.lfK3  apraadahaat,  only  ona 
should  ba  usad  at  a  tiaa.  II0DUL82.WK3,  II00ULB3.WK3  and 
lfODOLX4.in(3  auat  ba  coaplatad  and  aavad  bafora  raaoving  tha 
llODUlJB2.lfK3  diakatta  froa  tha  disk  driva,  araaing  tha 
apraadahaat  froa  armory  and  utilising  tha  naxt  varsion. 

Ifhila  tha  hardwara  and  aoftvara  problaaa  dasoribad  abova 
currantly  plaoa  soaa  rastrainta  on  tha  ayataa  and  tha  nuibar 
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of  lino  itmmm  that  can  ba  aanlpulatad  at  any  given  tiaa, 
additional  diskattaa  can  ba  usad  to  atora  data  on  s|>acific 
groups  of  satarial  onca  thay  ara  procaaaad  through  tha  aystaa. 
Whila  this  is  not  tha  idaal  situation,  it  is  a  viabla  ona  if 
tha  co^putar  systan  baing  usad  has  tha  1 ini tat ions  <toscribad 
hara. 
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VI.  CTifliHiTfflWI  Mm  MtlM  tsm. 


*•)■«.  >  *• 


TiM  young  Lloutonant  discussod  in  Chaptor  I  noodod  a 
ctMgmtar  to  balp  figura  out  what  quantitlas  of  apaeific 
aatarlals  to  load  for  a  daploynant  and  whara  tha  natariala 
should  ba  locatad.  Raviaving  tha  raplanishnant  packaga  was 
also  idantiflad  as  baing  an  insuraountabla  task,  dapanding  on 
tha  sirs  of  tha  raordar  and  tha  aaount  of  tins  allottad  for 
raviav.  A  conputar  systaa  can  also  provida  invaluabla 
Inforaation  for  ravlawing  tha  raplanishnant  packaga  rathar 
than  rasortinq  to  axparianca  alona  in  making  a  dacision  on 
whan  to  raordar  spaclfic  natarials  and  how  much. 

Whila  tachnoloqical  innovations  in  stowing  and  ratriaval 
systaas  ara  iiq>roving  parformanca  at  major  shora 
installations,  thara  doas  not  appaar  to  ba  any  hopa  of 
incorporating  thasa  anhancamants  afloat  within  tha  forasaaabla 
futura.  Tachnical  advancas  at  this  point  in  tins  ara  limitad 
to  compatibla  softwara  packagas  which  can  halp  to  organisa 
irorkload,  isolata  inforaation  for  analysis  and  provida  tha 
tools  nacassary  for  affactiva  aanagaaant.  Biqpart  syatots 
could  ba  daaignad  to  aaka  dacisions  on  a  variaty  of  functions, 
such  as: 

a  8half-Lifa  Nanagaaant 
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•  Basardous  Natarial  NanaBasant 

a  Oivlaion  Offlcar's  OCPO/Naintananca  Nan  Workload  Plannar 
a  Quality  Aaauranoa 

Tha  aystaa  daacribad  liara  in  this  thaaia  van  daaignad  to 
halp  tha  Supply  Officar,  tha  Storas  Officar  or  tha  Cargo 
Of floor  affactivaly  load  hia  atorarooaa  for  a  daployaant.  A 
working  knowladga  of  natarial  configuration  and  nat  atowaga 
capacity  is  asaantial  whan  conaidaring  a  "floor  plan"  of  tha 
nagnituda  raquirad  on  Unitad  Stataa  naval  vaaaala.  A  co^putar 
ayataa  which  natchaa  natarial  conf igurationa  to  atoraga 
conatrainta  can  naka  tha  taak  nora  nanagaabla. 

It  la  alao  poaaibla  tha  infomation  providad  fron  tha 
axpart  ayataa  can  ba  uaaful  in  rafining  tha  procaduraa  for 
dataraining  tha  nuidMr  and  also  of  atorarooaa,  aa  wall  aa  tha 
atoraga  aid  raquiraaanta  on  now  conatruction  ahipa.  Tha 
currant  procaaa,  which  ia  baaad  on  C08AL  allowanca 
raquiraaanta,  ia  a  good  atarting  point  for  dataraining  aupply 
apaca  raquiraaanta  but  it  doaa  not  conaidar  natarial  carriad 
in  atock  baaad  on  tha  fraquancy  of  dMMnd. 

In  Chaptar  V  algnif  leant  bardwara  and  aofttrara  liaitatiema 
wara  idantifiad  and  r^raaant  tha  najor  araa  for  furthar 
raaaaroh.  If  tha  hardwara  and  aoftvara  problaaa  could  ba 
raaolvad,  thia  aiqpart  ayataa  could  acooaaodata  tha 
aanipulaticm  of  aavaral  thouaanda  of  lina  itaaa  at  any  givwi 
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tiM.  Th«  liaitations  eurrwitly  rMtrlct  tiM  usar  to 
■anipttlating  lino  it«M  for  a  apaeifle  miadMr  of  locations. 
A  single  atorarooa  containing  lt,000  lino  itaas  would  have  to 
ba  prooaaoad  by  individual  storage  aid.  If  there  were  50 
vidaar  cabinets  in  the  storerooa,  then  ea<^  Vidaar  cabinet 
would  be  processed  as  a  single  entity.  Nhile  this  nay  be  a 
tine  consuaing  process,  it  is  still  a  viable  solution. 

As  aentioned  in  Chapter  V,  another  area  for  further 
research  is  the  devel<^»ent  of  the  systea  interface  with 
NTMC's  COOES  prograa.  All  of  the  data  stored  in  Module  1: 
Database,  is  not  required  by  the  CODES  prograa.  Only  the 
infomation  pertinent  to  CODES  %#ould  need  to  be  recorded  on  a 
separate  diskette  and  downloaded  to  the  CODES  prograa.  In 
addition,  Module  6:  Ccaqiuting  Your  Ship's  Configuration, 
would  also  require  soae  ainor  aodification  or  download  to  a 
diskette  configured  for  CODES  interface. 

A  third  area  for  further  research  is  the  retrieval  of 
deaand  history  data  fron  80ADP8.  Ths  deaand  forecasting 
presented  in  this  systea  is  based  on  nonthly  deaand.  As 
discussed  in  Chapter  V,  an  additional  Pile  Analyser  and  Report 
Generator  (PIAMA)  would  have  to  be  written  to  retrieve  this 
data. 

A  fourth  area  for  further  research  is  the  interface  with 
the  8MAF  II  systw.  A  final  area  for  further  research  is  the 
expansion  of  Nodule  4:  Coaputing  Material  Cemfiguration.  In 
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•dtfltim  to  ooaputing  Mtorlol  oonflguratlon,  tho  Modulo 
should  provido  a  aorloa  of  rulos  which  allow  tho  uaor  to 
coaputo  tho  boot  storago  aid  for  tho  itos  in  quostion.  For 
inatanco,  if  tho  itoa  ia  0.0021  CUFT  and  tho  total  quantity  to 
bo  carriod  ia  400,  than  tho  boat  atowaqo  avoilablo  aay  bo  "A 
Drowor  Unit*  oinco  tho  total  CUFT  ia  0.04.  Roatrictiona  could 
than  bo  placod  on  tho  atorago  aid  capacity  as  follows: 

0  0.0000  to  0.0200  -  Nodal  S-135  MR20 
0  0.0201  to  0.0300  -  Nodal  8*135  NR40 

(Thoso  co^>utotiona  aro  uaod  for  illustrativo  purposoa  only 
and  aro  not  indicat ivo  of  actual  atorago  aid  aasignaonto.) 

Modulos  1  and  4  havo  a  block,  SA,  for  rocording  tho  boat 
atorago  aid  basod  on  notorial  configuration.  Thia  would 
provido  tho  CODES  syston,  which  alroady  conaidora  natorial 
classifications,  such  as  hasardous  notorial,  with  an 
additional  foaturo  for  dotomining  tho  optinal  natorial 
location. 

Tho  bonofits  providod  by  on  oxport  aystm  dosignod  to 
asaist  tho  8«qq>ly  Officor,  tho  Cargo  Officor  or  tho  Storos 
Offioor  in  tho  proparation  of  an  offoetivo  loadplan,  aro 
inprovod  officloncy  and  offootlvonoss,  as  wall  as  onhanood 
location  and  inventory  aoeuraoy.  Tho  oaqport  syatm  dosignod 
in  thia  thoaia  it^raaonta  <mly  a  aaall  atop  into  an  araa  ri^ 


with  p<Mi«lbilitiM  for  laproving  and  roducing  tlio  Mpply 
Officor's  workload  afloat. 
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AffrOPII  A 

In  Chapter  HI.  a  variety  of  C06AL  ■odals  used  by  the  Navy 
Supply  SystM  vara  llatad  and  tha  apacific  ^jactiva  of  aach 
aodal  vaa  idantiflad.  Tha  kay  objactivaa  and  baaio  prlnciplaa 
followad  in  tha  ^tevalopnant  of  aach  of  thMO  nodala  ara 
idantiflad  in  Table  A>1  (Naf.  l:p.  4-1  -  4-56].  Since  tha 
Shipa  Parta  Control  Canter  uaaa  tha  Modified  Pleat  Logistics 
Support  Zqprovanant  Progran  (NOD-PLSIP)  Xllowanca  Modal  aost 
often  to  choose  tha  range  and  depth  of  natarial  in  a 
Coordinated  Shipboard  Allowance  List  (C08AL) .  this  nodal  will 
be  reviewed  in  greater  detail.  Table  A-2  (Ref.  l:p.  2-i  -  2- 
21,  2-t-l  -  2-R-2,  4-1  -  4-5S1  [Ref.  »:p.  53-69]  [Ref.  13;p. 
3-52]  providaa  a  detailed  asqplanation  of  a  nunbar  of  factors 
critical  to  understanding  bow  tha  NOD-PLSIP  aodal  works. 

Tha  NOIl-PLSIP  revised  allowance  policy  categorises 
natarial  aa  Dsaand  baaed  and  Non-Daaand  based  or  Insurance 
itaas.  Tha  Allowance  Quantity  for  DuMnd  based  itaas  can  be 
coaputad  as  follows: 

In  Table  A-3  (Ref.  17ip.  ID3-36].  tha  forecasted 
quarterly  daaand  of  p  aquala  (IRP  x  P0P)/4.  If  pis  greater 
than  or  equal  to  1.0,  then  the  itan  is  DuMnd  based.  The 
Allowance  Quantity  ia  easily  identified  using  the  chart  in 
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m  08JBCT1VI8  AMD  BASIC  PUBCXPUS 


■ay  ObjaetlvM 

Banio  Prlnelplaa 

■*  to  provido  •  90  day 
laval  of  aunport  for 
plannad  and  eorractiva 
■aintananca  act Iona 

•  itana  whicdi  are  eoaqponanta 
of,  or  provide  aupport  for, 
repairable  aquipaamt  which 
ia  actually  inatallad  on  tha 
ahip 

-  65%  Groaa 
Effactivanaaa,  which 
la  tha  nunbar  of 
raquiatlona  fillad 
divided  by  tha  total 
nunbar  of  raqulaitiona 

-  itana  which  tha  ahip'a 
paraonnal  are  capable  of 
replacing  at  aaa 

-  85%  Nat  Bffactivanaaa, 
trhich  ia  tha  nuidsar  of 
raqulaitiona  fillad 
divided  by  tha  total 
nunbar  of  raqulaitiona 
for  atockad  itana 

-  atoraga  apace  conatrainta 
pravanta  carrying  1  each  of 
every  itan  naating  tha 
criteria,  ao  tha  daciaion  to 
carry  an  itan  or  not  ia 
baaed  on  foracaatad 
quarterly  danand  and  on 
tha  mBC  coda  of  tha  itan 

-  to  provide  a  90% 
fixed  protection  for 

danand  baaed  itana 

•  for  an  itan  with  high  of 
laval  danand,  a  quantity  ia 
carried  to  aatiafy  quarterly 
danand  with  a  10%  chance  of 
atockout 

-  tha  ship's  Supply 

Officer's  opinimis  am 
oonsidarad,  particularly  in 
regard  to  tha  range  of  item 
carried 

APL 


•  AlloimfiM  Parts  List 

APL's  srs  prsesrstf  for  sseh  plsos  of  squipasnt 
and  systsB  onboard  a  ship,  ths  asintsnancs> 
slgnlfioant  Maras  or  rMslr  parts  nscsssary 
to  opsrats  and  aalntaln  tbs  squlpbsnt  or 
systsa  is  listsd  in  tbs  APL.  Allowancs 
quantitiss  ars  ssti^iiabsd  mly  for  it«M  with 
a  aufficisntly  high  prsdietsd  tmllurm  rats. 

AQ  -  Allowanos  Quantity 

Tbs  total  nuabsr  of  a  particular  itss  carrisd 
in  tbs  Allowancs  Listt  C08AL  or  AVCAL. 

BRF  -  Bsst  Ssplsosasttt  Psotor 

Ths  annual  r^laosssnt  rats  par  unit  of 
installsd  pop^ation.  R^laosasnt  is  c«q;>utad 
bassd  on  usags  data  froa  ths  Navy  Naintsnanca 
and  Matarial  ffanafsasnt  (3N)  systsa, 
Transaction  Itsa  Rsporting  Systsa  dsaand  data, 
or  tschnical  judgsasnt  ussd  ssparatsly  or  in 
coabination.  If  an  itsa  is  lass  than  two 
ysars  old,  than  BRF  squals  tbs  Ts^uiical 
Rsplacsasnt  Factor  (TRF) . 

BRF  •  TRF 

If  an  itsa  is  ovsr  two  ysars  old,  than  BRP  is 
dstsrainsd  by  sxpmisntially  saoothing  ths 
Expsrisnosd  Dsaand  Rsplaosasnt  Factor  (U»tF) 
plus  ths  old  BRF.  Ths  saponsntial  saoothing 
constant  ussd  by  ths  Navy  Supply  Systsa  sines 
1986  is  0.4. 

BRF  -  sCBDRF)  *  (1  -  ^(OLO  BRF) 

whsrs:  s  ■  0.4 

CA8RBP  -  casualty  Rsport 

A  report  gsnsratsd  whan  a  oritioal  pises  of 
squipasnt  or  aajor  systsa  bscosisB  totally  or 
partially  inopsrational .  Casualtiss  ars 
olassifisd  1^  tbsir  dsgrss  of  ssriousnsss  as 
follows: 

C4  -  lapact  cwi  Ssoondary  Mission  capability 
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cuncMb  facfOM  (ooot) 


C3  -  Xap«ot  on  Prlaory  NiMlon 
C2  -  imoblo  to  fot  imMnmy 


TlM  ovorogo  ovotoa  Miliit«ioiioo  donand  por 
iton.  Tho  EEmr  rofloeto  tte  total 
r^loaialiaoiit  danand  olaoo  tha  loot  updata 
divldod  by  tba  avoraga  population  alnca  tha 
laat  updata. 


vg  POP  oinoa  laat 
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MX  -  Bq^onontially  baigbtod  aoving  bvadroga 

A  aathod  of  ojqponantial  aaoothing  noraally 
uaod  for  foraoaating  danand  whara  waight 
givan  to  paat  data  goonatrloally  dacraaaaa 
ovar  tloa.  Por  Inatanoat 

July  f oracaat  •  a( Juno  danand)  -t-  ( l  -  d  ( Juna 
forocaat) 

vhara:  a  la  tha  asqponontial  aaoothing  constant 
batwaan  0  and  1 

IBC  -  Itaa  Hiaalofi  laaontiality  Coda 

Cmiatructad  froa  tha  Mission  Criticality 
coda  (HOC)  and  tha  Matarial  Essantiality 
Coda  (MIcK 

IHBC  PdliaiUan 

1  Minor  aissimi  ii^Mot 

2  Loss  of  sa^Midary  aission  capability 

3  Sovara  dogradatimi  of  a  prlaary  aission 
capability 

4  Loss  of  a  prlaary  aission  capability 

5  Mot  aission  oapablo 

Tha  ZMIC  is  datoralnod  as  follova: 


1  or  5 
1  or  5 
1  or  S 
1  or  5 
3 


4 

3 

2 

1 

1  Mr  4 
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Moc  >  HlMloa  eritioalitv  Ood* 

Th«  MCC  emn  b«  MMigiMd  to  a  part  baaad  on 
aithar  of  tha  fol loving  crltarla: 

initd  on  Hiintininct  Bidtenr 

Cfidt 

4  Tha  ratio  of  C3  and  C4  CkBRBPa  to  C2  CASREPa  la 
at  laaat  ona  to  flva,  and  tha  ratio  of  C4  to  C3 
CASREPa  la  at  laaat  ona  to  thraa. 

3  Tha  ratio  of  C3  and  C4  CASREPa  to  C2  CASREPa  la 
at  laaat  ona  to  flva,  but  tha  ratio  of  C4  to  C3 
CASREPa  la  laaa  than  ona  to  thraa. 

2  Tha  ratio  of  C3  and  C4  CASREPa  to  C2  CASREPa  la 
laaa  than  ona  to  flva. 


1  No  CA8REP  hlatory. 


All. 

T«nart  If 
Altamatlvaa 

IrU 

Radundant 

ayataaw/ 

aqulpaanta/ 

coi^nanta 

lYRlIahiii 

Altamatlvaa 

(axcludlng 

radundanclaa) 

RYliiRtelti 

Malthar 
radundanclaa 
nor  othar 
altamatlvaa 
lYPllihlti 

3 

4 

4 

Total  loaa  of 
nobility, 
propulalon  or 
Ufa  aupport. 

2 

3 

4 

Savara 

dagradatlon  of 
nobility  or 
total  loaa  of  a 
prlaary 
aiaalon. 

1 

2 

3 

•avara 

dagradatlMi  of 
a  prlaa^ 
■loaion. 

1 

1 

3 

Total  loaa  or 

aavara 

dagradatlon  of 
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MIC 

Coda 

1 

3 

5 

MLBP 

MKO 

NSM 

POP 


nut 


otmciL  lACfow  loom) 


-  Military  l—awtlality  Ooda 
Idantiflaa  tha  laBortanoa  of  a  particular 
part  to  ita  Mid  Itaa  as  followoi 

mcinitifln 

failura  of  tha  itaa  would  randar  tha  and 
itaa  inoparabla 

all  othar  itaas  not  1  or  5 

failura  of  tha  itaa  affacts  parsonnal 

safaty 

>  Hobila  Logiatios  Support  Poroa 

Inoludas:  oilars,  aubaarina  and  daatroyar 
tandars,  rmair  ships  and  flaat  issua 
ships.  (Also  callad  Coabat  Logistics 
Pores  (CLP).) 

•  Miaiaan  BaplMSsasot  OMit 
Non-Oaaand  basod  itaas,  with  an  IMEC  of  3 
or  4,  ara  stockad  in  sufficiant  quantitias 
to  siqiport  ona  aaintananca  action. 

-  Matioaal  stool  Musfear 

Each  itoa  is  assignsd  a  unique 
idantification  nuabar  by  tha  Oafansa 
Logistics  Sarvicas  Cantar. 

Population 

Tha  total  nuabar  of  a  spacific  Navy  Stock 
Nuabar  raquirad  to  support  all  aquifMsnt. 
Por  instanca,  if  l  imaclfic  gaskat  ia 
raquirad  in  aach  of  uia  6  puapa  installad 
in  anginaaring  spacas,  than  tha  total 
population  is  6.  If  3  spacific  gaskats  ara 
ra«irad  in  aach  of  tha  6  puapo,  than  tha 
total  population  is  18. 


-  Souroa,  Maintaiiaaca  and  Maoowarabili^  Coda 
A  fiva  digit  coda  oonprisad  of  tha 
following: 

•  Tha  first  two  positions  indioata  whathar 
tha  itans  for  saintananoa,  r^^ir  and 
ovarhaul  ara  to  ba  ^roourad. 
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Mnuf«ctur«kl  or  Msoablod. 

-  Th«  third  position  indicatos  tha  lovaat 
aalntananca  laval  authorisad  to  raaova, 
raplaca  and  uaa  tha  itaa. 

-  Tha  fourth  position  indicatas  tha  lowast 
aalntananca  laval  authorisad  to  totally 
rapair  tha  itaa  although  soaa  rapairs  aay  ba 
aada  at  a  lowar  laval. 

-  Tha  fifth  position  indicatas  tha  lowast 
laval  that  can  dispose  of  an  itaa. 

-  Tha  sixth  position  can  ba  usad  for  intamal 
aanagaaant  purposes,  but  is  not  usad  by 
Spec. 

TOR  -  Technical  Override  Coda 

Tha  range  or  depth  of  an  itaa  can  ba  adjusted 
by  a  TOR  to  reflect  raquiraaants  that  are  Non-* 
Daaand  based.  For  axaapla: 

s  -  itaas  essential  to  personnel  safety  or 
welfare 

P  -  itaas  required  to  neat  a  planned 
aalntananca  raquiraaant 

TRF  -  Technical  Raplaoaasant  Factor 

Whan  there  is  lass  than  2  years  of  daaand  data 
available,  tha  TRF  aay  ba  datarainad  by  either 
of  tha  following  aathods: 

-  a  technical  expert's  astiaata  of  tha  itea's 
raplacaaant  factor 

>  a  aiailar  itaa's  BRF 

-  tha  aanufacturar's  astiaata  of  tha  itaa's 
raplacaaant  factor 

WSF  -  Weapon  mtaas  Pile 

spec's  W8F  provides  iaportant  inforaation 
critical  in  datarainlng  tha  allowance 
quantity,  such  as:  tha  BRF,  tha  m&R  coda, 
tha  KRU  and  essentiality  data. 


Figur*  A~1  [Raf.  18 :p.  0-2 )«  whmv  tb«  for*c«st«d  quarterly 
deaand  is  assoclstsd  with  s  corrssponding  *APL  Qty*.  Ths 
"APL  Qty”  is  ths  Allowsnos  Quantity  unlsss,  ths  quantity  nssds 
to  bs  roundsd  to  ths  MRU  or  ths  ovsrricis  quantity  is  grsatsr. 
If  ths  forscaatsd  quartsrly  dsnand  of  p  is  grsatsr  than  100, 
than  ths  Allowancs  Quantity  can  bs  oouputsd  using  ths  forvula 
idsntifisd  at  ths  bottoai  of  Tabls  A-3.  If  ths  forscastsd 
quartsrly  dsnand  of  p  is  lass  than  i.O,  than  ths  natsrial  is 
an  Insurancs  itsn.  Ths  Allowancs  Quantity  is  dstsminsd  for 
Insurancs  itsns  as  idsntifisd  in  Figurs  A-4.  Figure  A-4  can 
be  sinplifisd  as  follows: 


a  If  the  itss  has  an  IKBC  of  1  or  2,  and  ths  forscastsd 
quartsrly  dsnand  is  lass  than  0.25,  than  ths  itsn  is 
sithsr  not  carrisd  or  ths  quantity  is  dstsminsd  by  ths 
ovsrrids  cods. 

a  If  ths  itsn  has  an  IMEC  of  1  or  2,  and  ths  forscastsd 
quartsrly  dsnand  is  at  Isast  0.25  and  lass  than  1.0,  then 
carry  1  MRU  or  ths  quantity  dstsminsd  by  ths  ovsrrids 
cods.  Ths  quantity  dstsminsd  by  ths  ovsrrids  cods  is 
carrisd  whan  it  is  grsatsr  than  1  MRU. 

a  If  ths  itsn  has  an  IMEC  of  3  or  4,  and  ths  forscastsd 
quartsrly  dsnand  is  lass  than  0.1,  than  ths  itsn  is  not 
carrisd  or  ths  quantity  is  dstsminsd  by  ths  ovsrrids 
cods. 

a  If  ths  itsn  has  an  IMEC  of  3  or  4,  and  ths  forscastsd 
quartsrly  dsnand  is  at  Isant  0.1  and  lass  than  0.5,  than 
carry  l  MRU  or  ths  quantity  dstsminsd  by  ths  ovsrrids 
cods.  Ths  quantity  dstsminsd  by  ths  ovsrrids  cods  is 
carrisd  vhsn  it  is  grsatsr  than  l  MRU. 

a  If  ths  itsn  has  an  IMEC  of  3  or  4,  and  ths  forscastsd 
quartsrly  dsnand  is  at  Isast  0.5  and  lass  than  1.0, 
thsncarry  2  MRU  or  ths  quantity  dstsminsd  by  ths  ovsrrids 
cods.  Ths  quantity  dstsminsd  by  ths  ovsrrids  cods  is 
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carried  vh«n  It  is  grsstsr  than  2  NRU.tRaf .i:| 
21,  2-B-l  -  2-B>2,  4-1  -  4-56J  (Rsf.  li;p.  2- 
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.  2-1  -  2- 
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(B«Md  on  i^ntiai  Tmctor  X  It—  Population  : 

BRT  »  gfig) 

4 


4 

<  .025 

«■ 

.025 

- 

.5 

•  .999 

<  .0375  - 

25.5 

32 

.0375  - 

26.4 

33 

<  .0625  - 

27.3 

34 

.0625  - 

28.1 

35 

1.0 

-  1.1 

1.2 

-  1.7 

1.8 

-  2.4 

2.5 

-  3.1 

3.2 

-  3.8 

3.9 

-  4.6 

4.7 

-  5.4 

5.5 

-  6.2 

6.3 

-  7.0 

7.1 

-  7.8 

7.9 

•  8.6 

8.7 

-  9.4 

9.5 

-  9.9 

10.0 

-  10.7 

10.3 

-  11.6 

11.7 

-12.4 

12.5 

-13.3 

13.4 

-  14.1 

14.2 

-15.0 

15.1 

-15.8 

15.9 

-16.7 

16.8 

-17.6 

17.7 

-18.4 

18.5 

-19.3 

19.4 

-30.2 

20.3 

-21.1 

21.2 

-21.9 

22.0 

-22.8 

22.9 

-23.7 

23.8 

-34.8 

APL 

X  POP 

APL 

Qty 

A 

4 

Qty 

.49 

o 

* 

.1  NODPLBIP 

2 

0 

.15  COSAL 

24.7- 

999 

* 

25.6 

- 

0 

.25  C08AL 

26.5- 

999 

* 

27.4 

- 

2 

28.2 

29.036 

3 

29.1 

29.937 

4 

30.0 

30.838 

5 

30.9 

31.739 

6 

31.8 

32.640 

7 

32.7 

33.541 

8 

33.6 

34.442 

9 

34.5 

35.343 

10 

35.4 

36.244 

11 

36.3 

37.145 

12 

37.2 

38.046 

13 

38.1 

39.047 

14 

39.1 

39.948 

15 

40.0 

40.849 

16 

40.9 

41.750 

17 

45.0 

54 

18 

50.0 

60 

19 

55.0 

65 

20 

60.0 

70 

21 

65.0 

76 

22 

70.0 

81 

23 

75.0 

87 

24 

80.0 

92 

25 

85.0 

97 

26 

90.0 

103 

27 

95.0 

108 

28 

100.0 

113 

29 

30 

31 

100.0 

** 

TABU  A-3 


nsxp  APL  Qtummt  naut  (oo«t) 


• 

Th«M  itus  ar«  iiuiuranca  itumm  and  ara  allowad  only  if 
tba  part  to  ooaqponant  NBC  la  vital.  If  U»a  NEC  is  vital, 
tha  itaa  la  allowad  In  a  quantity  of  ona  (l)  or  ona 
alnlauB  r^lacaaant  unit. 

•* 

If  tha  Naan,  (BSUP  X  P0P)/4,  la  oraatar  than  100. 0.  tha 
allovanca  quantity  can  ba  con^utad  aa: 

Allovanca  ■  Naan  *  1.28  maan 


Flffim  A-l  Nod'FLtZP  Allowano* 


APPBIDXZ  B 

Th«  Sbipboard  Unifora  Auto— tad  Dot«  Proc— sing  Syst—  ^ 
Roal  Tl—  io  an  on>lina  intaractlva  supply  and  financial 
aystaoi  uaad  on  ships  with  Shipboard  Hon  Tactical  JU>P  Progras 
(SNAP)  I  coBputar  hardware.  Tha  Da— nd  History  progras 
coaputas  tha  avaraga  sonthly  daaand  and  — ts  tha 
Raquisitioning  Objactiva  and  tha  Raordar  Point  based  on 
recorded  de— nd  and  frequency  data.  Table  B-1  provides  a 
detailed  explanation  of  a  nuaber  of  factors  critical  to 
understanding  how  stock  liaite  are  c— puted. 

Reorder  Points  and  Requisitioning  Objectives  are 
coaputed  differently  for  Oe— nd  Based  Ita—  and  Non>Da— nd 
Based  Ita—.  For  De— nd  Based  Ita—,  tha  Raordar  Point  (low 
liait)  is  co^nitad  by  adding  the  Safety  Laval  and  tha  Order 
and  Shipping  Ti— .  The  Safety  Level  and  the  Order  and 
Shipping  Ti—  are  coiqputed  first. 

SL  -  a  a  AMD 

OST  -  (1,  a  or  a  —ntha)  a  AMD 
BP  -  BL  ♦  OBT 

Co— traints  —  tha  Safety  Laval  are  identified  in  Table  B-a. 
[Raf.  Iftp.  3-1  -  3-C] 
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Ths  Itequisltlonlng  (M>j«ctiv«  (high  llait)  is  tbsn 
co^utsd  by  adding  tbs  Rsordsr  Foint  (low  limit)  to  a  factor 
of  tbs  (grating  Lsvsl  Ifultiplisr,  tbs  Avsrags  Monthly 
Dsmand  and  tbs  Unit  Pries. 


ao^Mf^cut 


Ob*  our 

OL  -  AO  >  JIP 


Tbs  Rsquisitioning  Objsctivs  (high  lisit)  for  Non-Dsaand 
Bassd  Itsas  is  bassd  on  tbs  sstablisbsd  allowancs  or  load 
list  quantity  as  idsntifisd  in  Tabls  B-3.  (Rsf.  19 :p.  3-1  - 
3-6] 

Tbs  Rsordsr  Point  (low  liait)  is  than  coaputsd  as  tbs  RO 
sinus  ons  r  as  a  psrcsntags  of  RO,  dspsnding  vq>on  tbs 
Isvsls  sst  by  tbs  Stock  Control  Officsr.  (Rsf.  I9:p.  3-1  - 
3-6] 

Tbs  Stock  c<mtrol  Officsr  can  control  stocking 
objsctivss  for  Daasnd  Isssd  Ztsas  by  sntsring  tbs  psraastsrs 
for  ooaputing  tbs  opsrsting  lsvsl  in  tbs  Dsaand  History 
Procsssing  prograa.  Tbs  Opsrsting  lsvsl  Nultiplisr  (OUI), 
tbs  WsKiiia  Bontbs  constraint  (MAX)  and  tbs  Miniami  nontbs 
constraint  (HZH)  ars  dstsminsd  by  Stock  Control.  Tbs 
Opsrsting  Lsvsl  Nultiplisr  (OIM)  rangs  is  nonally  bstwssn 


AVERAGE  BMOaRAllCB  LEVEL,  thm  tmrm  ••VRrAgtt  •nduranca 
1«VAI«  la  tlia  qaantity  of  aatarial  noxaally  raquirad 
to  ba  on  hand  to  auatain  oparationa  for  a  atatad 
pariod  without  augaantation;  it  ia  tha  aadian  batvaan 
tha  aafaty  laval  and  atockaga  objaetiva  (i.a.,  tha 
aafaty  laval  plua  ona  half  tha  oparating  laval) . 

AVERAGE  NOWraLY  DBKAIfD  (AMD)  .  Tha  "AMD*  ia  tha 
coaputad  avaraga  nuabar  of  unita  raquaatad  in  a 
aonth. 


DEMAND.  Daaand  rafara  to  tha  total  nuabar  of  unita 
raquaatad  by  tha  raquiaitiona  for  a  givan  pariod  of 
tiaa. 


DEMAND  BASED  ITEM  (DBI) .  Tha  tarn  *daaand  baaad 
itaa*  haa  tha  aaaa  dafinition  aa  a  POS  itaa. 

FREQUENCY  OP  DEMAND.  Tha  tara  "fraquancy  of  daaand* 
or  "daaand  fraquancy",  rafara  to  tha  nuabar  of 
raquaata  (i.a.,  "hita")  that  an  itaa  axparianeaa 
within  a  givan  tiaa  fraaa,  ragardlaaa  of  tha 
quantitiaa  raquaatad  or  iaauad. 

HIGH  LIMIT.  Tha  tara  "high  lialt"  la  tha  aaxiaua 
quantity  of  aatarial  to  ba  aaintainad  on  band  and  on 
ordar  to  auatain  currant  oparationa;  it  includaa  tha 
aua  of  atoclca  rapraaantad  by  ttm  oparating  laval,  tha 
aafaty  laval,  and  ordar  and  ahippina  tiaa.  Tha  "high 
Halt"  ia  aquivalant  to  tha  "raqulaiticming 
objaetiva" . 

LOU  LIMIT.  Tha  tara  "low  liait"  ia  tha  atock 
poaition  idiich  aignala  tha  naad  to  initiata 
raplaniahaant  action.  It  includaa  tha  aua  of  atoeka 
rapraaantad  by  tha  aafaty  laval  and  tha  ordar  and 
ahipping  tiaa.  Tha  "low  liait”  in  aquivalant  to  tha 
"raordar  point". 

MOH-BXM  iTBf.  A  MOH-BXH  itaa  ia  an  itaa  which  doaa 
not  aaat  daaand  fraquancy  for  EXN  itaaa. 
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MOM-OBUyiD  lASID  IT»  (HOH-OBX) .  iRvwitory  ItM  not 
Mlootod  for  lovolo  ooaputatlon  bxod  on  d— ind  and 
•ro  Mt  toy  tho  AVCtoVOOSJOv^TAMWTnndnr  iMd 
Ust/FXLVMIAIU). 

omATIl»  LEVEL  (OL) .  Tbo  tozB  Ooporatina  laval*  is 
tha  maantity  of  aatarlal  (axoluaiva  of  aafaty  lavals) 
raquirad  to  sustain  oparationa  during  tha  intarval 
batwaan  sueoaaaiva  raguisitionai  nomally,  it  is  tha 
diffaranoa  in  tha  quantity  batwaan  tha  ramisitioning 
objactiva  (high  limit)  and  tha  raordar  point  (low 
limit) .  Tha  OL  is  coi^tad  for  damand  basad  itams 
and  is  dasignad  to  raduea  tha  mimbar  of  rapatitiva 
raquisitions  ganaratad  for  low-cost,  high-usaga  itams 
and  to  limit  tha  invantory  invastmant  for  high-CMt 
itams. 

OPERATING  LEVEL  NDLTIPLZER  (OXII)  .  Tha  *OIil*  is  a 
mathamatical  factor  ralating  to  tha  aconomic  ordar 
quantity  formula  and  is  usad  to  axprass  tha 
availability  of  invastmant  dollars  and  tha  ability  to 
copm  with  worlcload  produead  by  raaimly  ordars.  Por 
Damand  History  Procassing,  tha  *OXJI*  is  a  ranga 
antarad  in  months  and  tanths  of  month. 

ORDER  AMD  SHIPPING  TIME.  Tha  tam  "ordar  and 
shipping  tima”  is  tha  antioinatad  (or  advartisad> 
tima  batwaan  ordar  and  raoaipt. 

ORDER  AMD  SHIPPING  TINE  (OST)  LEVEL.  Tha  quantity  of 
matarial  whi^  may  ba  aidiaustad  batwaan  tha  tima  an 
itam  is  raqpiisitimiad  and  tha  data  aatarlal  is 
racaivad.  Tha  OST  Laval  is  computad  for  damand  basad 

itams. 

PBACBTHIB  OPERATING  STOCK  (P06)  ITIN.  Tha  tam 
"paaoatima  oparating  stock  itam",  which  is  synonymous 
with  tha  tam  "damand  basad  itam  OSI”,  is  usad 
automatad  ships  to  idantify  itams  which  hava  a 
mlativaly  hi^  issua  mta.  Normally,  an  itam  i^ioh 
aqparlanoas  a  damand  fraquanoy  of  two  or  mom  in  a 
pariod  of  six  months  and  oontinuas  to  hava  at  laast 
<Mia  damand  avary  six  months  tharaaftar  is  a  "POS" 
itm.  Critaria  for  POS  itams  is  aquivalmnt  to 
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criteria  for  SIM  it«M  in  nonauto— tod  ^ipo.  Ilia 
P08  quantity  of  a  P08  it—  is  that  portion  of  tho 
roquisitioning  objoctivo  wbiofa  suppla— nts  tho 
allowanco  and/or  load  list  qu— tity;  if  a  P06  it—  is 
not  an  alio— noa  or  load  list  it—,  tha  —tiro 
quantity  of  tha  raquiaiti— ing  objaotiva  is 
considarad  to  ba  POS.  Sasdanmia 1  ravi—  of  stock 
raoords  for  POS  its—  is  raquirad  for  racoaputati— 
of  roquisitioning  objaotiv— . 

PRB'POSITIOMED  WAS  RESERVE  STOCK  (PURS) .  Tha  tarn 
"FURS",  as  <tofinad  in  tha  bictionary  of  Unitad  Statas 
Military  Tar—  for  Joint  UM^a,  Joint  Chief s  of  Staff 
(JCS)  Pub.  1,  is  tha  qasntity  of  an  it—  acquired  and 
positioned  agai—t  a  pra^positionad  — r  ra—rva 
raquiranant,  ia.,  — tarial  which  strategic  plans 
dictate  ba  positioned  prior  to  h— tiliti—  at  or  near 
tha  point  of  planned  u—  or  issue  to  tha  u— r,  to 
a—ura  ti— ly  stqiport  of  a  specific  project  or 
dasig— tad  force  during  tha  initial  phase  of  war, 
pending  arrival  of  rapl— ish— nt  ships—its.  In  its 
application  afloat,  tha  tarn  "HfRS”  technically 
refers  to  its—  and  quantiti—  — acifically 
designated  as  PURS  in  tha  load  lists  of  Conbat 
Logistic  Pores  (CLP)  ships;  bowavar,  in  order  to 
provide  for  a  separata  b— io  load  raquiraa— t  for  POS 
ita— ,  tha  tarn  "FURS",  u  used  by  CLP  ships,  refers 
to  tha  allowance  and  load  list  quantities  of  —eh  POS 
it—  — rriad. 

REORDER  POINT.  The  tarn  "reorder  point”  is  tha  stock 
p— ition  which  si— als  tha  need  to  initiate 
raplaniahaant  aeti— ;  it  inelud—  tha  s—  of  stocks 
rapras— tad  by  the  —faty  level  and  tha  order  and 
shi|q>ing  ti— .  Tha  "reorder  point"  is  aquival— t  to 
tha  "low  limit". 

RBOOlsmoMlMG  OEJBCTIVB.  The  tan  "raquisiti— ing 
objaotiva"  is  tha  — xiaua  quantity  of  —tarial  to  ba 
— intainad  —  hand  and  —  Md—  to  —stain  currant 
oparatio— ;  it  inelud—  tha  s—  of  stocks  raprssantad 
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by  operating  laval,  safaty  laval,  and  ordar  and 
abipping  tiaa.  Hm  "ragulaitioning  objaotiva*  is 
aquivalant  to  tha  "hl^  lialt". 

SRBITZait  XJDOT.  fba  tan  *rat«ntim  liait"  rafars 
to  tha  aasiaua  quantity  of  an  itan  authoriaad  to  ba 
ratainad  on  board  load  carrying  ^ipa.  gha  ratantion 
liait  oonaiata  of  tha  allowanoa  and/or  load  list 
quantity  (or  tha  raquiaitioning  objaotiva  for  daaand 
baaad  itaas) ,  plus  tha  aomioaie  ratantion  quantity  as 
authorised  in  cntCLMTrLTltlST  4440.5  (sariaa)  or 
CIMCPACPLTIMST  4440.3  (sariaa).  Any  long  supply  that 
axoaada  tha  ratmtion  liait  is  eonaidarad  as 
aaoaaa.SAPiry  UEVIL.  Tha  tan  "safety  laval"  is  tha 
quantity  of  aatarial,  in  addition  to  tha  operating 
level,  required  to  ba  on  hand  to  panit  omtiimous 
operations  in  tha  event  of  interruption  of  noraal 
raplanishaant  or  unpradiotabla  fluctuatimis  in  issue 
dnand. 

SELBCTBO  im  tUMhOSKEKT  (SIN) .  SIN  is  an  inventory 
oontrol  principle  uhicdi,  in  nonautoaatad  ships, 
focuses  aanagsasnt  attmtion  mi  tha  saall  paroantaga 
of  itaas  that  axparianoa  tha  aajority  of  mi  board 
daaands  for  aatarial. 

SIM  ITIM.  h  SIN  itaa  is  an  itaa  uhich  has 
axpsrianoad  a  fraquwiey  of  daaand  of  two  or  aora 
within  the  past  six  aonths  or  has  a  pradiotabla 
daaand  frequency  of  two  or  wore  based  on  deployed  or 
seasonal  usage.  The  criteria  for  a  SIM  itaa  is 
siailar  to  oritaria  for  tans  "paacatiaa  operating 
stook"  and  "daasnd  based  itaa"  used  in  autoaatad 
ships.  Fraquanoy  of  dsasnd  is  itefinad  as  tha  nutf»ar 
of  sapanta  tiaas  an  itaa  is  issued,  regardless  of 
tha  quantity  of  each  issue. 

STOCKhOB  OBJBCTIVB.  The  tan  "stockaga  objaotiva"  is 
tha  aswiaua  quantity  of  aatarial  to  ba  aaintainad  on 
hand  to  sustain  ourrant  opontionat  it  inoiodsa  tha 
mm  of  stocks  npnsantsd  by  ths  operating  laval  and 
tha  safaty  laval. 
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AFS  -  SL  tflll  not  b«  Immm  than  C06AL 

quantity  plus  FILL  quantity 

FBM  Tandar  •  8L  will  not  ba  laaa  than  tha  largast 

of  tha  variouB  allowanca/load 
ooaponanta 

Tandar  -  SL  will  not  ba  laaa  than  tha  larqar 

of  tha  C06AL  cooponants  plua  TARSLL 
or  not  laaa  than  NIOAO 

CV/LPH/lilA/MA6  *•  SL  ia  coaputad  by  aultiplyinq  tha  SL 

factor  (aontha)  in  tha  paraaatar  by 
tha  AMD  and  coaparinq  tha  raaulta  to 
any  authorisad  allowanca  quantity. 
Tha  SL  will  ba  tha  graatar  of  tha 
two. 


TABUS  B>2 

fiva  and  tan  aontha  and  is  an  aconoaic  ordar  quantity 
foraula  uaad  to  axprasa  tha  availability  of  invaataant 
dollars  and  tha  ai>ility  to  copa  with  workload  producad  by 
resupply  orders.  Tha  MAX  and  MIN  dataraina  tha  size  of  tha 
Operating  Laval  by  imposing  oonatrainta  on  tha  desired 
nuabar  of  aontha  of  supply.  Tha  auggastad  MAX  range  is 
froa  six  to  nine  aontha  and  tha  suggaatad  NZN  range  ia  from 
one  half  to  two  and  a  half  aontha.  [Raf.  19:p.  3-1  -  3-6] 

In  addition  to  setting  levels,  tha  Oaaand  History 
Processing  prograa: 


•  dalataa  records  whan  they  are  no  longar  raquirad,  as 
apacifiad  by  tha  Stock  Cmtrol  Officer, 


BS 


MtQPIglTIOWnW  OBJBCnVI 


APS  -  006AL  *  PILL. 

PBM  T«nd«r  -  LarqMt  quantity  frM  various 

allowanca/load  co^;>onants. 

Tandar  -  Larqar  of  008AL  coaponants  *  TARSLL 

or  tha  NLOAO. 

CV/LPH/UIA/NAC  -  Larf^t  quantity  of  C08AL  or  BCOSAL 

AVCAL.  If  an  MLOAO  quantity  is 
availabla,  it  will  ba  usad  instaad 
of  tha  pravious  coaputation. 


TABLE  B-3 


a  axcludas  apacific  catagorias  of  aatarials  froa  laval 
satting  (QCOSAL  and  9X,  8A  and  01  Cognizanca  aatarials) , 

a  accoaaodatas  Typa  Coaaandar  spacif ications  for 
classifying 

a  spacific  itaas  as  Daaand  Basad,  and  changas  Allowanca 
Typa  Codas  as  nacassary  (saa  Tabla  B-4)  [Raf.  19:p.  3- 
1  -  3-6]. 


ALLONABCB  TYPB  COOKS 


AT  Codas  2,  3  and  5  aay  qualify  as  DBI. 
AT  Coda  4  ItsM  ara  alvays  1»I. 

AT  Codas  6,  7,  •  and  9  ara  navar  DBI. 

______ 
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APPBKDIX  C 


A.  GBRRAL  SIOKMn 


This  J4>p«ndix  is  a  coapilation  of  storags  practicss  to  bs 
rsviswsd  prior  to  using  ths  sxpsrt  systss.  [Rsf  13 :p.  4>1  -  4> 

95J 

Gsnsral  Practicss 

Arrange  naterials  with  identification  labels  facing 
outward  to  facilitate  issues  and  inventory. 


Avoid  multiple  locations  for  the  sane  item. 

Segregate  materials  idiich  are  dissimilar  in  type  or 
classification  (e.g.  hazardous/nonhasardous,  large/small, 
classified/iinclassified,  sm/non-SIH,  shelf-life/non-shelf- 
life,  etc.). 

Hain  Ilius  StprtroQB 


The  main  issue  storeroom  is  that  storeroom  which  the 
supply  officer  designates  as  the  centralized  distribution 
point  for  most  SIN  and  shelf-life  items,  and  generally  is 
the  most  readily  accessible  of  all  stock  material  stowage 
spaces  idien  watertight  integrity  restrictions  are  in 
effect. 


On  some  ships,  particularly  large  ships,  more  than  one 
storeroom  may  be  required  to  be  manned  and  maintained  as  issue 
storerooms. 
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mi  IK  gtiffitroflM 


Bulk  ator^rocMM  (for  gonorol  storos)  ar*  mpmomm  which  aro 
uaad  for  atowaga  of  caaa  lots  of  cartain  fraquantly 
draandad  itass  saintainad  <iii  saallar  guantitlas)  in  an 
isaua  Btoraroos,  or  for  itaas  that  ara  too  bulky  and 
cusbarsoM  for  stovaga  in  an  iasua  storarooa. 

Locata  haavy  Imlk  aatarials  in  araaa  aost  convaniant  to 
ship's  hatchas  and  aatarials  handling  aquipaant  (to 
alniaisa  tha  physical  affort  raquirad  for  loading,  stowaga 
and  braakouts) . 

Locata  light,  bulky  aatarial  in  storarooas  with  high 
ovarhaad  claaranca  (to  saxiaica  tha  usa  of  availabla 
spaca) . 


Rgpair  Partt  stgricooM 


Supply  dapartaant  storarooas  will  ba  usad  for  tha  stowaga 
of  all  rapair  parts,  axcapt  bulkhaad  aountad  sparas  and 
cartain  othar  aatarials  authorisad  to  ba  stowad  in  othar 
dapartaantal  spacas.  Although  SIM,  shalf-lifa,  and 
cartain  othar  rapair  parts  ganarally  ara  storad  in  tha 
aain  Issua  storarooa,  aost  rapair  parts  in  supply 
dapartaant  custody  noraally  will  ba  locatad  in  spacas 
dasignatad  as  rapair  parts  storarooas,  which  will  ba 
outflttad  with  bins,  drawar  cabinats,  and  othar  stowaga 
aids  considarad  aost  appropriata  for  tha  typas  of 
aatarials  to  ba  stowad.  Mtan  raquirad,  or  «dian  availabla 
naar  tha  <q>arating  spacas  to  ba  supportad,  saparata 
storarooas  will  ba  usad  for  stowaga  of  alactronlc  rapair 
parts,  hull/aaohanlcal/alactrical  (SNEOtS)  and  ordnanca 
rapair  parts,  nuclaar  «raapons  rapair  parts,  raactor  plant 
rapair  parts,  ate. 


B.  HISCBUAIIEOIIS  MAnRIALB 
Chronoaatars 

ChronesMtars  ara  eontrollad  aquipaga  idiich,  in  and  usa 
ships,  is  altrays  tumad  ovar  to  tha  using  dapartaant (s) . 
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cimitM  Mafrial 


Cl«ssifi*d  Mtttrial  will  b«  stovsd  and  handlad  in 
accordanca  vith  tha  Dapartaant  of  tha  Navy  SupplaMiit  to 
tha  DoD  Inforaation  Sacurity  Prograa  Ragulation  (OPNAVINST 
5510.1) . 


Dalieata  Tnatruaanta 


Dalicata  instruaants,  which  uaually  ara  axpanoiva  and 
aasily  daaagad,  raquira  aapacially  caraful  handling  and 
protact iva  atovaga.  Dalicata  inatnaanta  will  ba  kapt  in 
a  dry  ataoaphara,  away  froa  aagnatron  tubaa  or  othar 
■agnatic  aarvicaa;  and  («dian  poaaibla) ,  tha  atorarooa 
tanparatura  ahould  ba  70F  or  balow. 


Bar  atoclc,  ahaat  natal,  angla  iron,  tubing,  pipa,  and 
othar  aatala  will  ba  ka^  in  raoka  apacifically  daaignad 
for  tha  atowaga  of  auch  aatala.  Tha  racka  ahould  ba 
inatallad  fora-and-aft  to  ainiaita  ahifting  of  tha  atowad 
aatarial  whan  tha  ahip  ia  undarway.  PoliahMl  ahaat  natal 
and  aluainua  tubing  ara  aaaily  acratchad  and  dantad  and 
tharafora,  auat  ba  carafully  handlad  and  aacurad  in  tha 
rack.  Glovaa  ahould  alwaya  ba  worn  whan  handling  aatala, 
to  protact  tha  handa  froa  injury,  and  to  protact  cartain 
aatala  (with  poliahad  aurfacaa)  froa  acid  ataina  «rtiich  can 
ba  cauaad  by  parapiration.  Nhan  practicabla,  noncorroaiva 
graaaaproof  aatarial  will  ba  uaad  to  aaparata  diaaiailar 
aatala  raquirad  to  ba  atowad  togathar,  inaaauch  aa  diract 
contact  batwaan  diffarant  aatala  aay  cauaa  corroaion  dua 
to  alactrolyaia. 

Sinca  any  raquirad  raidantification  of  aatala  by  chaaical 
analyaia  la  of  tan  i^practicabla  or  too  costly,  aany  aatala 
that  losa  thair  Idantifioation  aarkings  ara  likaly  to 
bacons  unuaabla  asaata  and,  in  offset,  lost  to  tha  simply 
systaa.  Posit iva  idantifioation  of  aatala  to  ba  iMSd  in 
high  praasura  staaa  ayotaaa  (or  othar  oritieal  ^ipboard 
syataaa)  ia  abaolutaly  naoaaaary.  Tharafora,  it  ia 
assantial  that  tha  «>rraet  MM,  qpacifieaticm  aarfciaM* 
and  tha  aanofaoturar'a  aarkings  (Whan  approi^iata) ,  ara 
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lAgibly  indicated  on  oach  pioco  of  Mtal  in  otowago,  and 
on  aach  piaca  of  natal  lasuad  for  uaa. 


Motora  and  Oanarafcora 


Hotora  and  ganaratora  will  ba  atorad  in  thair  original 
containara,  if  availabla.  If  tha  original  oontainara  ara 
not  availabla,  notora  and  ganaratora  will  ba  protaetad 
froa  duat  and  huaidity  by  ancloaing  than  in  a  crata  or 
plaatic  %n:ap  which  includaa  an  aapla  aaount  of  daaiccant; 
or  (aa  a  ainiana) ,  by  coating  thair  axpoaad  ahafta  with 
graaaa  and  whan  mran^ing  tha  ahafta  with  graaa^roof 
papar. 


LiqgiU  Oitiigtxic  Cdpagitori 

Moat  liquid  dialactric  capacitora  (aapacially  "pyranol"  typaa) 
ara  auppliad  with  a  piaca  of  fina  bua  wira,  which  ia  attached 
for  tha  purpoaa  of  grounding  tha  capacitor  prior  to  ita  uaa  in 
a  da>anargisad  or  diaconnactad  circuit.  Thia  wira  auat  not 
baccMM  datachad  in  atowaga,  nor  will  it  ba  raaovad  by  anyone 
other  than  tha  technician  (irtian  tha  capacitor  ia  ready  for 
uaa) . 


C.  HASAS0008  MMIRIAL  OTORPOOWS  A>D  WOOSS 

gintrdl  Pricticti 


Certain  aatarlala  with  inharant  hasaxdoua  pnqpartiaa 
require  apacial  atowaga  facilities  and  handling 
precautions.  Tha  Maval  Ships'  Technical  Manual  (Qiaptars 
670  and  9230)  and  tha  Hasardeos  Material  Infomation 
Systees  (HRX8)  DoD  090.4-Ut  eutlins  the  raquireeants  for 
shipboard  stowage  of  dangerous  and  ssnisafa  aaterials  and 
list  ttese  naterials  under  each  classifioation.  Section 
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A  of  thm  WHa  olso  Ineludoo  •  dlopoMl  coda  for  oooli  itoa 
liotod.  This  cods,  whi^  is  sxplainsd  in  ths  *1issts 
Disposal  Procsdurss”  of  ths  8NX8,  indicstss  ths 
prstrsstasnt  ssthod  and  ultissts  dispMsl  action 
prsscribsd  for  spillsd,  spoiled,  or  other  vasts  quantities 
of  ths  itsB  to  vhich  it  sj^liss. 

Hasardoiis  aatsrials  vhich  are  prohibited  free  use  or 
storage  aboard  ship  are  listed  in  the  Introduction  of  ths 
Basardotts  Material  Information  Systaai  (HN18)  DoD  6050.5- 
LR.  When  ordering  hatardous  eaterial  (in  F8C  68,  in 
particular)  for  stock  or  OTO,  the  I0II8  vill  be  rsvieired  to 
ensure  that  prohibited  itsas  are  not  procured. 


Flaseahls  Liquids  Storsroos 


Ths  flasaabls  liquids  storeroom  normally  vill  be  located 
at  either  end  of  the  ship,  belov  the  full  load  vaterline, 
not  adjacent  to  a  aagasine,  and  vill  be  equipped  vith  an 
autoaatic  fire  alarm  and  COj  system.  This  storeroom  also 
should  have  Incandescent  and  explosion  proof  overhead 
lights  (protected  by  la^>  guards) ,  vith  the  svit<d»  outside 
the  coiqpartment;  and  nonsparking  vent  fans,  vith  the 
controllers  outside  the  compartment.  Plamaable  items 
required  to  be  stoved  in  the  flammable  liquids  storeroom 
are  assigned  special  material  content  codes  (8lfCCs)  in  the 
HMI8  as  follovs: 

a.  liquids:  8NCCs  *0",  "F",  "C*,  "P",  (vhen  applicable  to 
vood  alcohol),  and  "d”; 

b.  pastes,  greases,  and  other  semi-solids:  8NCC  "C; 

c.  solids:  8NCC  "Z”. 

Flammable  liquids  have  a  flashpoint  of  lOOF  or  belov; 
combustible  liquids,  greases,  and  pastes  have  a  flaslq^int 
of  200F  or  belov.  It«M  vhicdi  are  flammable  and/or 
combustible  include: 

a.  gasoline,  oils,  Icerosene,  and  other  petroleum  products; 

b.  chemicals; 

c.  stencil  paints,  marking  inks,  and  printer's  ink; 
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d.  solviHits,  thiiiMrs,  prlMrs,  coapounds,  varnish**,  and 
laoquar*} 

*.  alcohol,  aootono,  othar,  and  naphtha; 
f.  graaaa*  «'nd  pasta* 

Exo^^  for  dnanad  patrolau*  products,  which  say  b*  stowad 
in  racks  on  tha  wsathar  dock  in  accordanoa  with  tha  Maval 
Ship's  Tadhnieal  Hanual,  Chapter  S70,  flasaabla  liquids 
and  othar  flaasabla  or  coabustibla  aatarial  will  ba  stowad 
in  tha  flaaaabla  liquids  storarooa. 


Whathar  drussad  products  onboard  ara  flaasMUola  liquids  or 
nonflassabla  aatarial,  tha  drums  will  ba  stowad  on  and 
with  tha  bund  and  up;  an  adaquata  idantification  of  thair 
contant  will  ba  lagibly  indicatad  on  tha  sida  of  aach 
drum;  and  if  stowad  on  tha  wsathar  daok,  thay  will  ba 
covarad  with  a  tarpaulin  (whan  practicabla) .  Drummad 
products  will  ba  inspactad  at  laast  waakly  to  insura  that 
tha  bungs  ara  tight  and  that  thara  ara  no  laaks  or 
corrosion. 


Acid  Ixickar 


An  acid  lockar  is  a  laalqproof  load  lined  box,  chast,  or 
lockar  aspacially  dasignad  for  stowing  bottlas  or  cart>oys 
of  acid.  A  label  baaring  tha  lnsorlpti<Mn  "ACID  BOTTLE 
STOtrAGE”  in  3/8  inch  letters  must  ba  securely  attached  to 
tha  lid  of  aach  acid  lockar.  Acid  lockers  will  ba  kept  in 
tha  flaasabla  liquids  storarooa.  However,  acid  lockers 
trtkich  contain  only  medical  acids  may  bs  kept  in  a  medical 
storerocm.  Items  required  to  be  kept  in  the  acid  lockar 
ara  assigned  AMCC  "V"  in  the  RNI8.  Nitric  acid,  idiich  is 
coded  "J”  in  tha  RMIS,  also  is  required  to  be  k^t  in  tha 
acid  looker. 

Liquid  acid,  unless  olassifisd  as  safe  material  in  tha 
Maval  Ship's  Tecdinical  Manual,  Chapter  670,  will  be  stowed 
in  an  acid  locker.  If  an  acid  looker  is  not  available, 
acid  bottles  will  be  stewed  in  the  fltesable  liquids 
storeroom,  but  in  this  case,  the  deck  and  the  lower  part 
of  tha  bulkhead  must  be  covered  with  a  watertight  rubber 


lining*  and  •  l«b«l  inMrllMd  "ACID  BOTTLE  BTONACE"  in  3/8 
inch  Inttnra  mwt  b«  Mcumly  attached  to  tha  outaida  of 
tha  atorarocm  door.  Corroaiva  aoida  ara  acuta  fira 
hasarda  and,  tharafora,  ahould  ba  stowad  aaparataly  froa 
cncidiaing  or  flaaaabla  aatarlala.  Corroaiva  aoida  (or 
vapora)  aunt  not  ba  alloifad  to  ooaa  in  contact  vith  tha 
akin  or  ayaa.  A  storakaapar  who  atowa  or  iasuaa  thaaa 
acida  will  waar  ruM>ar  glovaa,  rubber  aprona,  and  goggles 
(as  nacasaary)  to  protect  hiasalf  and  his  clothing  froa 
acid  bums. 


Alcohol  Locker 


An  alcohol  locker  ia  a  chest  or  locker  used  for  security 
stowage  of  grain  alcohols  ifdiich  are  highly  suacaptibla  to 
pilferage  (i.a.  ethanol  or  ethyl  alc<^ol) .  Alcohol  lockers 
will  ba  located  in  tha  flaaMbla  liquids  storarooa; 
however,  lockers  that  contain  only  aadicinal  alcohol  (100 
proof  or  lass)  aay  ba  located  in  any  secure  sj^ca 
designated  by  tha  cosaanding  officer. 

Since  aost  cmmonly  used  alcohols  have  a  flash  point  below 
100  degrees  fahranhait,  all  alcohol  will  ba  stowad  in  the 
flaaaabla  liquids  storarooa.  Not  all  alc<^ol  is  readily 
identifiable  by  naaa.  For  axaapla,  nany  lacquer  thinnars 
have  aathanol  (wood  alcohol),  which  is  axtraaaly 
poisonous,  as  tha  principal  ingredient.  Tha  HNIS 
identifies  these  itaas  by  naaa  and  N8N. 


D.  OTHEK  HAEABDOra  HAlfBltZALB 


Qatidisiafl  Material 


Many  shi|d>oard  fires  with  resultant  fatalities  have  been 
attributed  to  inproper  stowage  or  handling  of  oxidising 
aaterials,  particularly  oaloiua  bypo^lorite.  Oxidising 
aaterials  listed  in  the  HNIS  are  identified  by  SNCC  "J". 
citric  acid,  a  strong  oxidiser,  will  be  stowed  in  the  acid 
locker. 
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All  oi(ldls«rs  AXCMpt  for  oxygon,  chlorino  gas  and  colciun 
hypochlorlto  vlll  bo  otowod  in  o  dry  eo^;>ortaont,  oway 
coobufltiblo  Mtorlolo.  (800  oxygon,  chlorino  goo  ond  oolciuo 
hypochlorlto. ) 

Cfticiua  aypofitoloritt 


Colcluo  hypochlorlto  Itoolf  la  noncoobuatlblo,  howovor.  It 
la  0  atrong  oxidising  agont  which  will  gonorato  hoot, 
llborato  chlorino,  and  cauao  flro  whon  otowod  In  contact 
with  palnta,  olla,  groaaoa,  dotorgonta,  aclda,  alkalioa, 
antlfrooxo,  fabrlca,  and  othor  organic  and  coobuatlblo 
■atorlala. 

Stocka  of  calcium  hypochlorlto  ahall  not  bo  aalntalnod 
apoclflcally  for  biological  and  chomlcal  agont 
docontamlnation.  Stocka  for  othor  appllcatlona  aro 
adoquato  for  omorgoncy  ^contamination.  Only  a  lx  ounco 
bottloa  ahall  bo  procurod  and  uaod  for  potablo  wator 
purification.  Throo  ond  throo  quartor  (3-3/4)  pound 
bottloa  ahall  bo  uaod  for  aowago  waato  troatmont. 

Handling,  atowago  and  diapoaal  of  calcium  hypochlorlto 
roqulroo  tho  following  procautlona  to  bo  obaorvod: 

1.  Calcium  hypochlorlto  will  bo  atorod  In  bina  or  lockors 
labolod  "HAZARDOUS  MATERIAL-CALCIUM  HYPOCHLORITE"  In  rod 
lottora  on  a  idilto  background.  Bina  or  lockora  ahould  be 
locatod  at  loaat  flvo  foot  away  from  any  point,  boat  aourco 
or  aurfaco  tdilch  nay  oxcood  140  dogrooa  Pahronholt  and  are 
not  aubjoct  to  condonaatlon  or  wator  accumulation.  Tho  aroa 
ahall  not  bo  adjacont  to  a  magasino  and  ahall  not  bo  uaod 
for  atowago  of  palnta,  olla,  groaaoa,  or  combuatlblo  organic 
natoriala. 

3.  Mo  moro  than  48  alx  ounco  bottloa  or  3-3/4  pound  bottloa 
ahall  bo  locatod  In  any  Individual  lockor  or  bin. 

3.  Roady  uaago  atock  of  calcium  hypochlorlto  laauod  only  to 
poramnol  doaignatod  by  tho  aodical  or  onginoorlng 
dopartmont  ahall  bo  atotW  In  a  lockod  box  nountod  on  a 
bulkhoad  proforably  In  tho  cognisant  dopartmont  offico 
apaeo.  Undor  no  circumatanooa  la  tho  box  to  bo  inatallod  In 
a  nacdilnory  apaeo,  flaHMd>lo  liquid  atororocm,  borthlng 
apaco  atororoom  or  In  tho  oil  and  wator  toot  laboratory 
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•rMs.  No  »or«  than  aavan  days  supply  shall  bs  Mintainsd 
in  rsady  usags  stock  at  any  ons  tias. 


4.  For  subaarinss,  ths  rsady  usags  stock  of  six  ounca 
bottles  issiMd  to  ths  asdical  and  snginssring  dspartMnt 
shall  bs  stowsd  in  a  Nsdical  Znstruasnt  and  Supply  Cass  NSN 
C245*'00>131»<992  which  Shall  bs  kspt  in  a  sscursd  locksr 
located  in  ths  cognisant  dspartasnt  office  space. 

5.  For  CLF  ships  calciua  hypochlorite  carried  as  cargo  shall 
bs  stored  in  a  separate  enclosure  constructed  of  steel  or 
expanded  aetal  with  a  secured  door. 

Spill  or  contaainated  calciua  hypochlorite  aay  be  disposed 
of  into  water,  flushed  to  the  drain  or  to  the  bilge. 
There  la  no  fire  hasard  froa  dissolved  calciua 
hypochlorite  even  in  an  oily  bilge.  S%feepings  should  be 
duaped  iaaediately  into  the  water  (never  in  trash  can)  and 
the  brooa  or  brush  rinsed  iaaediately.  Sweepings  aust  not 
be  carried  dry  for  disposal  because  the  dust  is  dangerous 
in  shipboard  drafts. 


grgftnic  Chlgrint  UttnAry  BAtsch 


This  bleach  is  the  only  laundry  bleach  authorised  for 
surface  ship  use.  It  is  less  hasardous  than  calciua 
hypochlorite  but  under  conditions  of  high  heat  and 
hualdity,  the  organic  chlorine  laundry  bleach  could  eait 
fuaes  which  could  be  hasardmas  to  personnel.  Store  this 
bleach  in  a  cool,  dry  place  as  far  away  froa  conditions  of 
high  heat  and  huaidity  as  possible. 


RfldigactiYs  Mfttiriftl 


Radioactive  iteas  listed  in  the  IIZ<-N  are  identified  by 
mice  "R"  (or  "X”  if  radioactive  aagnetic) .  Radioactive 
instruaents,  electron  tubes,  and  certain  other  itMs  are 
labeled  with  the  conventional i  United  State  Nuclear 
Regulatory  Coaaisslon  (USMRC)  radiation  syabol,  trtil^  aiwt 
not  be  reaoved  or  ^literated.  The  radiation  levels  or 
radioactive  aaterlal  depend  the  type  and 
concentration  f  Isotopes  In  mmch  unit  and  the  nuaber  of 
units  stowed  together.  Aay  area  used  for  stowage  of 
radioactive  aaterlal  (or  eaoh  bln  if  there  is  no 
designated  area)  will  be  ooiwpiottously  posted  with  the 


standard  radiation  syirix>l  and  ha  words  *CMITICHl> 
RADIOACTIVE  KATBRIAL",  and  as  a  aininun,  ill  ba  aonitorad 
vhan  initial  or  raplanishaant  stocks  of  radioactiva  itaas 
ara  stowad.  Rubbar  glovas  and  axtraaa  caution  will  ba 
usad  in  handling  daaagad/brokan  radioactiva  instruaants, 
alactron  tubas,  ate.,  to  pravant  absorption  of  dangarous 
radioactiva  part  Idas  through  skin  abrasions.  Any 
suspactad  radiation  hazard  will  ba  pro^tly  raportad  to 
tha  radiological  safety  officer  and  a  raprasantativa  of 
the  aadlcal  dapartnant. 

Electron  tiibas  ara  vary  easily  broken  and  therefore,  nust 
ba  carefully  handled  and  adequately  packaged  whan  being 
stowad  or  issued.  Electron  tubas  susceptible  to  danaga 
froB  Bolstura  nonally  ara  packed  In  aoistura-proof 
barriers,  frequently  with  desiccant  (a  dehydrating  agent) . 
Hunidity  indicator  cards  or  plugs  ara  provided  for 
inspecting  tha  affactivanass  of  tha  desiccant.  Such 
indicators  turn  froa  blue  to  pink  as  noistura  is  absorbed; 
and  «dian  they  bacoaa  ink,  tha  desiccant  nust  ba  replaced. 
Tha  cartons,  cushioning,  and  other  protective 
packing/packaging  in  idti^  alactron  tubas  ware  received 
will  not  ba  raaovad  in  stowage  unless  it  is  absolutely 
necessary  because  of  space  imitations.  When  an  alactron 
tuba  container  must  ba  reduced  in  sice,  positive  identity 
of  tha  tuba  and  as  much  of  the  packaging  as  possible  will 
ba  retained.  When  space  is  not  a  factor,  the  original 
pack  and  packaging  of  an  alactron  tuba  will  ba  opened  only 
if  it  is  reasonably  certain  that  tha  packaged  tuba  is  not 
tha  one  identified  by  tha  stock  number  on  tha  container. 
Electron  tubas  that  ara  broken  (or  otherwise  damaged)  will 
ba  disposed  of  in  accordance  with  tha  naval  Ship's 
Technical  Manual,  Chapter  670. 

Magnetrons  ara  diode  vacuum  tubas  in  tdiich  tha  flow  of 
electrons  is  controlled  by  an  externally  applied  magnetic 
field.  Special  precautions  will  ba  taken  to  pravant 
magnetrons  with  permanently  attached  magnets  from  damaging 
magnetically  sensitive  instruments,  such  as  eos^sses 
electronic  or  mechanical)  and  wristwatches.  (Wristwat^ieB 
should  not  be  worn  when  handling  magnetrons) .  Unshielded 
magnetrons  with  permanently  atta^ed  magnets  must  be  kept 
at  least  50  feet  away  from  aircraft  or  other  vehicles  with 
electronic  comiMisses  installed. 

Electron  tubM  uiymcked  for  any  reason  esro^pt  qpace 
limitation  or  «we  will  be  repacked  in  the  original  carton 
hen  possible.  The  tubes  will  be  repacked  with  the  same 
padu^ing  and  in  the  same  position  as  that  in  the  original 
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carton.  Whan  rapacking  aagnatrona  or  othar  tubaa  with 
atta^ad  aagnata,  tbara  mist  ba  at  laast  four  inchas 
batvaan  tha  cantar  of  tha  aagnatlc  fiald  and  tha  outsida 
of  tha  containar. 


Toiclc  Subataneaa 


A  toxic  (poisonous)  substanca  aay  causa  discoafort, 
asphyxiation,  and/or  daath  if  ingastad  or  inhalad,  or  if 
absorbad  through  tha  sicin.  Tharafora,  adaquata 
pracautions  aust  ba  takan  to  pravant  such  dangers  whan 
stowing  or  issuing  toxic  aatarials  (i.a.,  itaas  assigned 
8MCC  "T"  in  tha  mils) .  Toxic  substances  will  ba  stowed  in 
a  cool,  wall  ventilated  area,  separata  froa  acids;  and 
will  ba  protected  from  firm  hazards  or  ispacts  which  aay 
break  seals  or  daaaga  containers.  Each  case,  carton,  and 
individual  containar  of  toxic  aatarial  aust  ba  labeled 
with  a  warning  such  as  tha  following: 

POISON 1  IP  TAKEN  INTERNALLY,  WILL  CAUSE  SERIOUS  ILLNESS, 
NO  POSSIBLE  DEATH 1 

It  is  particularly  izportant  to  ensure  that  containers  of 
poisonous  liquids  such  as  industrial  alcohol  are  clearly 
identified  and  labeled  (i.a.,  to  pravant  huaan 
consuaption,  which  can  ba  fatal). 

E.  OOMPiaSSBO  GASES 

ggntral 


Coaprassad  gases  aust  ba  stowed  on  tha  weather  deck, 
unless  tha  ship  has  below  deck  stowage  spaces  specifically 
designed  for  such  aatarial.  Co^rassad  gas  cylinders  will 
ba  stowed  vertically  and  securely  (with  valve  protection 
caps  in  place) ,  away  fr<MZ  othar  flaaaabla  aatarials 
(especially  grease  and  oil) .  JKbmn  coaprassad  gases  are 
stowed  on  tha  weather  deck,  tha  cylinders  will  ba  located 
as  far  as  possible  froa  navigation,  fire  control,  or  gun 
stations;  and  will  ba  protected  froa  direct  rays  of  tha 
sun,  or  accuaulation  of  snow  and  ice.  Whan  coaprassad 
gases  are  towed  below  deck,  any  leaking  fuses  aust  ba 
prevented  froa  entering  ventilation  air- intakes  leading  to 
working  or  living  spaoaa.  Since  there  usually  is  soaa  gas 
raaaining  in  aost  cylinders  considered  to  be  eapty. 
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*rapty*  oyllndtoni  vlll  b*  stow«d  and  liandlad  with  tha  aana 
pracautions  aa  full  cylindars.  o^raaaad  gaaaa, 
particularly  tha  flaaaabla  and  axploaiva  gaaaa,  auat  ba 
handlad  with  artraaa  cara.  Soaa  ganaral  rulas  for 
handling  coa«)raaaad  gaa  cylindara  ara: 

a.  Taka  avary  pracaution  to  pravant  cylindara  fro*  baing 
drqppad  or  forcafully  atruck  againat  hard  aurfacas 
(including  othar  cylindara).  Do  not  taiqpar  with  tha  aafaty 
davicas  in  cylindar  dia^iarga  valvaai  and  whan  cylindara  ara 
not  in  usa,  ba  sura  that  tha  valva  protaction  ci^  always 
ara  sacuraly  attachad.  (If  tha  valva  of  a  ccnq^rassad  gas 
cylindar  should  ba  snapp^  off,  tha  ralaasad  anargy  would 
causa  tha  cylindar  to  bahava  as  a  sissila.  For  axam>la,  a 
cylindar  that  is  prassurisad  to  2,200  pounds  psi  (par  squara 
inch)  can  traval,  2,600  faat  in  fraa  flight;  and  in  a 
confinad  spaca,  it  could  ba  disastrous.) 

b.  Pravant  cylindars  from  contact  with  firs,  sparks,  or 
alactrical  circuits.  (An  axplodad  staal  cylindar  would  have 
tha  sasa  dastructiva  affact  as  an  axplodad  bosb.) 

c.  Do  not  drag  or  slida  cylindars  raquirad  to  ba  sovad. 
Sacura  and  sova  than  in  hand  trucks  that  naat  tha  critaria 
prascribad  in  tha  Maval  Shipa'  Tachnical  Manual,  Chapter 
9230.  If  suitable  hand  trucks  ara  not  available,  tilt  the 
cylindars  and  roll  than  on  tha  bottom  edge. 

d.  Sacura  cylindars  in  a  cradla,  pallet,  or  rack  idian  they 
ara  loaded  or  off  loaded  with  a  crane  or  derrick.  Never 
hoist  cylindars  with  alactroaagnats,  or  with  hooks  or  lines 
attachad  to  tha  valva  protection  cap. 

a.  Do  not  altar  or  deface  tha  number  or  othar  Barkings  on 
tha  cylindars;  do  not  add  Barkings  without  approval  of  tha 
anginaaring  officer;  and  do  not  issue  cylindars  if  their 
contents  cannot  ba  identified.  Detailed  information 
relative  to  tha  stowage,  handling,  and  use  of  various  types 
of  coBprassad  gases  ara  contained  in  tha  Naval  Ship's 
Tachnical  Manual,  Chapter  550. 


ActtYllM 


Acetylene  is  inherently  unstable,  utd  may  explode  whan 
subjected  to  heat  or  shock,  or  upon  contact  with  chlorine 
or  certain  Batals  su<d)  as  co|^r,  silver  and  mercury. 
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‘ni*r«for«  acatylWHi  auat  ba  atorad  saparataly  froa  oxygan 
or  any  othar  aatarial  with  which  it  forms  an  axplosiva 
compound ;  tha  gas  must  navar  ba  allowad  to  ascapa  into  an 
anclosad  araa;  and  tha  cylindars  aust  ba  protactad  froa 
flaaas,  sparks,  lightning,  and  static  alactricity. 
Tasting  for  suspactad  laaks  should  ba  dona  with  soapy 
watar. 

In  aodarata  concant rat ions,  acatylana  aay  act  as  an 
intoxicant.  In  highar  concantrations,  it  will  causa 
unconsciousnass,  and  ultiaataly  asphyxiation.  Soaa  gradas 
of  acatylana  also  contain  aany  iapuritias.  Tharafora, 
braathing  of  acatylana  in  any  concantration  for  any  langth 
of  tiaa  Bust  ba  avoidad. 

Acatylana  in  cylindars  is  dissolvad  in  acatona  which  has 
a  tandancy  to  f  ow  into  tha  valva  if  tha  cylindars  ara 
stowad  horizontally.  For  this  raason,  acatylana  aust  ba 
stowad  and  usad  only  in  an  upright  position,  valva  and  up. 
Whan  it  is  knot/n  or  suspactad  that  acatylana  cylindars 
hava  baan  stowad  on  thair  sidas,  thay  will  not  ba  usad 
until  they  hava  been  in  a  vertical  position  for  at  least 
two  hours. 


oxygen  and  Chlorine 


Oxygen  and  chlorine  ara  oxidizing  gases  which,  because 
thay  can  burn  without  air,  strongly  support  combustion. 
Chlorine  is  also  poisonous) .  Oxygen  and  chlorine 
cylindars  aust  ba  stowed  on  tha  weather  deck,  or  in  a 
separata  watertight  storeroom  which  has  at  least  one 
coapartment  between  it  and  any  space  that  is  used  for  the 
stowage  of  combustibles  such  as  flammable  liquids  or 
gases,  ammunition,  paint,  gasoline,  and  oil. 


Wgnflfl—flblg  Cflltf 


Helium,  nitrogen,  carbon  dioxide,  and  argon  are 
nonflammable  gases  which,  because  of  their  inert 
characteristics,  may  be  stowed  with  flammable  or  oxidising 
gases.  However,  since  these  nonflammable  gases  will  not 
support  respiration  (a  sufficient  concentration  in  a 
closed  space  will  cause  asphyxiation) ,  they  aust  be  stowed 
on  the  weather  deck  or  in  other  well  ventilated  spaces. 
The  same  precautions  are  appropriate  for  halocarbon 
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liquids  bscsuss  of  thoir  hiqh  vapor  prosouro,  lack  of 
odor,  and  tandancy  to  displaoa  air,  cauaing  suffocation. 
Halocarbon  liquids  arc  compounds  of  carbon  containing  any 
of  tha  halogan  alaaants  (fluorina,  chlorina,  broaina, 
iodina,  or  astatlna.  (Bxaaplaa  ara 
Monochlorodiflounathana  N8M  «830>00>060-9972  or  6830-00- 
106-1659.) 


Aaroaol  Products 


Aarosol  products  ara  liquids,  solutions,  or  powdars 
suspandad  in  a  gas  propallant  and  containad  in  dispanaars 
quippad  with  ralaaaa  valvaa.  Containars  of  aarosol  ara 
usad  for  tha  disposal  of  paints,  anaaals,  lacquara, 
inaacticidas,  slllconas,  rust  pravantivas,  ate.  Tha 
aarosol  propallanta  aay  ba  low  boiling  haloganatad 
hydrocarbons  or  othar  hydrocarbons  such  as  liquifiad 
pr<qpana  or  Isobutana.  Aarosol  cylindars  will  burst  if 
axposad  to  hast  sourcas  in  axcass  of  12or,  and  ara  prona 
to  laakaga  if  subjactad  to  ispact.  Aarcxiol  propallants 
ara  axtrasaly  flanabla  and,  in  sufficiant  concantration, 
can  ba  anasthatic  or  asphyxiating.  Aarosol  products, 
tharafora,  should  ba  stowad  in  tha  flassabla  liquids 
storaroos,  or  in  cabinats  away  fros  oxidising  satarials; 
and  sachanical  vantilation  will  ba  usad,  whan  nacassary, 
to  rasova  accusulatad  vapors. 


F.  SBEUr-LIFB  HATKRIAL 
Ganaral 


To  facilitata  pariodic  scraanlng  of  shalf-lifa  itass, 
applicabla  stock  racords  (and  IIAV8UP  Foras  1075,  if 
salntalnad)  will  ba  annotatad  or  otharvisa  idantifiad  to 
indicata  tha  propar  shalf-lifa  coda. 


Shalf-lifa  codas  ara  assignad  to  applicabla  wnis  in  tha 
HansgsMnt  List-Mavy  (NX/HI) . 

Locata  shalf-lifa  itsa«  in  a  raadily  sooassibla  araa  to 
facilitata  pariodic  seraaning. 
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Shslf'lif*  issued  by  ashor*  tntpply  aotivitiM  or  dolivorod 
by  extractors  will  ba  Mrksd  (on  tha  unit  paokaga, 
axtarior  contalnar,  or  uatarial  itsalf)  as  follows:  Typa 
I  (nxaxtandabla  shalf>lifa)  Itass  ars  tbosa  for  which 
shalf'lifs  action  coda  UD  is  indicated  in  tha  latest 
applicable  MAV80P  Pors  79«.  All  other  shelf>life  action 
codes  except  00  (non*deteriorative)  apply  to  Type  XI 
(extendable  shelf-life)  itess.  Current  onboard  stocks  of 
shelf-life  uaterial  will  be  screened  and,  insofar  as 
practicable  and  necessary,  ea^  itea  will  be  Mrked  to 
show  the  Type  I  or  Type  II  shelf-life  data  described 
herein. 

Shelf-life  itess  that  are  not  narked  with  any  date  fros 
Xich  shelf-life  can  be  determined  and  which  have  an 
extended  cost  of  $50  or  sore  will  be  reported  by 
speedletter  to  the  cognizant  inventory  sanager,  via  the 
type  coBsander,  with  a  request  for  disposition 
instructions.  For  each  itea,  the  report  will  contain  the 
NSN  or  part  number,  itea  description,  quantity,  unit  of 
issue,  unit  price,  extended  :init  cost,  supply  source  (if 
known) ,  estimated  date  of  receipt  onboard,  and  all 
external  markings  obtainable  from  each  unit  package  or 
extainer. 

Shelf-life  material  will  be  inspected  upon  receipt  to 
ensure  that  it  is  packaged  and  preserved  adequately,  and 
will  be  stowed  in  spaces  that  are  least  likely  to  cause 
its  deterioration.  The  coolest  and  driest  space (s) 
available  ill  be  used  for  the  most  deteriorative  materials 
such  as  dry  cell  batteries,  aluminum  electrolytic 
capacitors,  chemicals,  rubber  products,  etc.  Stowage  will 
be  arranged  to  facilitate  and  insure  issue  of  the  oldest 
stock  first  (i.e.,  by  the  first  in-first  out  (FIFO)  method 
based  on  shelf-life  eiqpiratim  rather  than  date  of 
receipt) .  To  facilitate  periodic  screening,  shelf-life 
it«M  should  be  exsolidated  in  a  readily  accessible  area 
whenever  pxsible. 

Shelf-life  material  will  be  inspected  periodically  (as 
frequently  as  necessary,  according  to  shelf-life  codes) 
for  condition  and  expiration  dates.  Nhx  a  multiple 
quantity  item  is  Inspected,  units  with  differxt 
expiration  dates  will  be  rearranged,  if  necessary,  to 
plax  xits  with  the  earliest  expiration  date  in  front  of 
the  others  (i.e.,  to  facilitate  issue  of  the  oldest  stock 
first) . 
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Expired  Type  ZZ  shelf-life  iteee  will  be  restored  (ehen 
within  the  ship's  eepebility)  in  sMordsnoe  with 
eppliceble  slMlf-life  action  codes  in  the  KL-N  end/or  the 
cognisant  inventory  sanager'e  instructimis.  Te^inical 
assistance  will  be  obtained  froo  other  departaents,  as 
required.  The  expiration  dates  cm  the  stock  labels  of 
restored  iteas  will  then  be  extended,  as  appropriate. 
Expired  Type  ZZ  shelf-life  iteas  which  are  not  within  the 
ship's  capability  to  restore  will  be  turned  in  to  the 
nearest  ashore  supply  activity. 

Expired  Type  Z  shelf-life  iteas  noraally  will  be  disposed 
of  by  reaoval  fr<»  stock  and  destruction,  unless  the 
overaged  iteas  cam  be  utilised  safely  for  secondary 
purposes  not  requiring  aaterial  in  ready  for  issue 
condition. 

The  shelf-life  itea  inventory  will  be  reviewed 
systeaatically  in  coaparisem  with  anticipated  requireaents 
to  ensure  tiaely  tum-in  of  thoee  iteas  which  the  ship  is 
unable  to  restore  or  to  utilise,  by  or  prior  to,  the 
aaterial  expiration  dates.  The  newer  rather  than  the 
older  stock  of  an  itea  always  will  be  turned  in  unless 
extenuating  circuastances  are  involved  (e.g.  d^loyaent 
schedules)  idiich  render  such  action  impracticable.  Type 
I  shelf-life  aaterial  will  not  be  tumed-in  to  supply 
activities  in  the  United  States  including  Hawaii  if  the 
extended  cost  of  the  itm  is  less  than  $50,  or  the 
reaaining  storage  life  is  less  than  three  acmths.  Type  Z 
shelf-life  aaterial  will  not  be  tumed-in  to  siqpply 
activities  in  Alaska  or  overseas  bases  if  the  extended 
cost  of  the  itea  is  less  than  $100  or  the  reaaining 
storage  life  is  less  than  six  aonths.  Such  aaterial  will 
be  retained  on  board  and  used,  if  possible,  prior  to  its 
shelf-life  ejcpiration  date. 

Disposition  of  shelf-life  iteas  designated  as  critical 
will  continue  to  be  effected  in  accordance  with  pertinent 
directives  issued  by  the  cognisant  inventory  aanager. 
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APPBfOXX  D 


A.  NODOUl.IfU 


A:A1: 
A:B1: 
A:Cl: 
A:01: 
A:B1: 
A:P1 
A:61 
A:H1 
A:Z1 
A:J1 
A:K1 
A:  LI 
A:M1 
A:Nl 
A:Ol 
A:Pl 
A:Q1 
A:Rl 
A:S1 
A:T1 
A:U1 
A:V1 
A:ffl 
A:X1 
A:Y1 
A:Z1 
A:AAl: 
A:ABl: 
A:AC1: 
A:A01: 
A:AX1: 
A:A2: 
A:B2: 
A:C2: 
AsD2t 
AtB2: 
A:P2l 


[HI)  AVAILABLE  FOR  MP  DATA 
[H6]  "SA 

[W6]  AVAILABLE  POR  BNP  DATA 
{H61  "LDQTY 
[W6]  "LOAD 
[W14]  ”NSN 
(H6]  "NCCOI 
[W6)  "COS 
(W5]  "LL 
[W5]  "PTLQ 
[HS]  "SECL 
[MS]  "ATCC 
[HS]  ^AOPE 
[H7]  "LOCI 
[H71  "LOC2 
[H7]  "LOC3 
[H71  "LOC4 
[HS]  "MISC 
(H4]  "UfC 
[H12]  "NONEN 
[H6]  "STLQ 
[H6]  "PKUP 
[H6]  "AVCAL 
[H6]  "NHEPS 
[H6]  "BC08A 
[H6]  "08ALL 
[H6]  "TARSLL 

(H6}  AVAILABLE  POR  BNP  DATA 
(N6}  AVAILABLE  FOR  BNP  DATA 
[N6]  «RO 
£H6]  "RP 

[HI]  NO  ENTRY  REQUIRED 


[N6]  (PO)  4-«B:VIOOULB4.WX3»A:N2.  .A:N2 
[H6]  NO  ENTRY  REQUIRED 

[N6]  (FO)  •iHC<At\M00UZiB2.NX3»AxN2..A:N2 
[N€]  (PO)  4-«BtVI00ULB3.1IX3»AtO2..AxO2 
(N14]  DOMNIAAD  PRON  OAXABABS  OR  MANUAL  ENTRY: 
NATIONAL  STOCK  NUMBER 

At02:  [N6]  DOMNLOAO  PROM  DATABASE  OR  MANUAL  ENTRY: 
MATERIAL  CONTROL  CODB/UNIT  OP  ISSUE 
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AxM2:  [W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

C08AL  QUANTITY 

A:I2t  (NS]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY:  LOAD 
LIST  QUANTITY  (USID  T) 

A:J2:  [W5]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

FLEET  LOAD  QUANTITY  (USID  B) 

A:K2:  (W5]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
SECURITY  CODE 

A:L2:  (WS]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
ALLOWANCE  TYPE  COK 

A:M2:  (W5)  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

AUTOMATIC  DATA  PROCESSING  ^IPMENT 

A:N2:  (W7]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

LOCATIONl 

A:02:  [W7]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
LOCATION! 

A:P2:  [W7]  DOWNLOAD  FRCM  DATABASE  OR  MANUAL  ENTRY: 
LOCATION! 

A:Q2:  (^7]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
LOCATION4 

A:R2:  [NS]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

MISCELLANEOUS  LOAD  QUANTITY  OR  MLOAD 

A:S2:  [W4]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

LOCAL  MANAGEMENT  CODE 

A:T2:  [W12]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
NCMfKNClATORE 

A:U2:  (W6]  DOWNLOAD  FROM  THE  DATABASE  OR  MANUAL  ENTRY: 
SSPO  TENDER  LOAD  LIST  QUANTITY  (USID  B) 

A:V2:  [W6]  DOWNLOAD  FROM  THE  DATABASE  OR  MANUAL  ENTRY: 
PACK-UP  ITEM  (USID  C) 

A:W2:  (W6]  DOWNLOAD  FRMf  DATABASE  Om  MANUAL  ENTRY: 

AVCAL  QUANTITY  (USID  C) 

AtX2:  (W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

NUWEPS  ALLOWANCE  (USID  B  OR  T) 

A:Y2:  (W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 

BCOSAL  QUANTITY  (U8ID  C) 

A:Z2:  [W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY:  OS 
ALLOWANCE  QUAMTZTY  (USID  B) 

A:AA2:  (W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
TENDER  LOAD  LIST  (USID  B  OR  T) 

A:AB2:  [W63  NO  ENTRY  RBQUZRBD 
A:AC2:  (W6]  NO  ENTRY  REQUIRED 

A:AD2:  [W6]  DOWNLOAD  FROM  DATABASE  OR  MANUAL  ENTRY: 
REQUISITIONING  OBJECTZVE 

A1AB2:  (WC]  DOWNLOAD  IRON  DATABASE  OR  MANUAL  ENTRY: 
REORDER  POINT 

MACRO 

A:BA2:  [WS]  "OPTIOWA 


AtBC2t  (116]  "(RECALC  D2..D1000)> 

A:BC3:  (116]  "(RBCALC  B3..B1000)- 

A:BCS:  (1f6]  "ADD  8A  WHEM  AMD  IF  II0IXILE4  IS  COMPLETED 


B.  DB0UR>.«K3 


A:A1:  (W14] 

"MSN 

A:B1 

(W«] 

"DJAMl 

A:C1 

(W6] 

"DFBBl 

A:01 

(M6] 

"DMARl 

A:E1 

IM6] 

"OAPRl 

A:  PI 

(116] 

"ONAYl 

A:61 

(¥6] 

"OJUNl 

A:H1 

(¥6] 

•OJULl 

A:  11 

(¥6J 

"DAUGl 

A:J1 

(¥6] 

"OSEPl 

A:K1 

(¥6] 

"DOCTl 

A:  LI 

(¥6] 

•DMOVl 

A:M1 

(¥6] 

■DDECl 

A:N1 

(¥6] 

"OJAN2 

A:01 

(¥6] 

"DFEB2 

A:  PI 

(¥6] 

"0MAR2 

A:Q1 

(¥6] 

"OAPR2 

A:R1 

(¥6] 

"DKAY2 

A:S1 

(W«) 

•DJUN2 

A:T1 

(¥6] 

"OJUL2 

A:U1 

(*•6] 

"OAUG2 

A:V1 

(¥6] 

"08EP2 

A:W1 

(¥6] 

"DOCT2 

A:X1 

(¥6] 

"DNOV2 

A:Y1 

(¥6] 

"DDBC2 

A:A2 

(¥14]  4>«C:\LOTUS\IIODOLE1.¥K3»A:F2..A:F2 

A:B2:  (116] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:C2 

[W6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:D3 

(¥61 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:B3:  (116] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:F2. 

(¥6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:63 

(¥6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:H2 

tW] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:  12 

[»»6J 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

A:J3 

(¥6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

AtX2 

[¥6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NUMBER 

REQUIRED 

AtLSt  (MS] 

MANUAL 

REQUHEO: 

TOTAL  NUMBER 

REQUIRED 

A:li2!  (NS] 

MANUAL 

ENTRY 

REQUIREDt 

TOTAL  HOMBn 

REQUIRED 

A:M2 

IW«1 

ENTRY 

REQUIRED: 

TOTAL  MOMBRR 

nQUZRED 

Al02t  (W6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  RtBOn 

RByiRED 

AtP2t  («6] 

MANUAL 

ENTRY 

REQUIRED: 

TOTAL  NOMBBR 

REQUIRED 

lOS 


A:Q2:  (W«l  NAIIUAL  HTTKY  ItIQUZRIOt 
A:R2:  [116]  MAMIIAL  mTAY  lOQDZXnt 
Ai82:  (l»6)  NAMOAL  IMIIY  mUZKlD: 
A:T2:  (lf«]  NAMUAl.  EITTItY  KBQOZKBD: 
A:U2:  [86]  NAMUAL  ENTRY  KIQUZRIO: 
A:V2:  (HA)  NAMUAL  ENTRY  REQUIRED: 
A:N2:  (N6]  NAMUAL  ENTRY  REQUIRED: 
A:X2:  (N6]  MANUAL  ENTRY  REQUIRED: 
A:Y2:  [N6]  NAMUAL  ENTRY  REQUIRED: 


TOTAL  NUMBER  ENQUIRED 
TOTAL  NUMBER  ENQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 
TOTAL  NUMBER  REQUIRED 


NAC3tO 

A:AA3:  (W6]  OPTIONA 

A:AC3:  [M6]  M RECALC  A2. .A1 000) 


C.  FORC8T2.MR3 


A:Al: 

A:Bl: 

A:Cl: 

A:Dl: 

A:El: 

A:Pl: 

A:61: 

A:Hl: 

A:ll: 

A:Jl: 

A:Kl: 

A:Ll: 

A:Nl: 

A:Nl: 

A:Ol: 

A:Pl: 

A:Ql: 

A:Rlt 

AtSIt 

AzTli 

AtUlt 

AtVll 

AlMit 

AsXlt 

AtYl: 

AlXlt 

AtAAIi 

AtABlZ 

AlACli 

AtAOIi 

AiASlt 


W6] 

'lTrR2 

M61 

'2TFR2 

W6] 

'3TFR2 

M61 

'4TFR2 

W6] 

'5TPR2 

N6] 

♦6TFR2 

N6J 

'7TFR2 

W6] 

'8TFR2 

W6] 

»9TfR2 

M61 

'10TPR2 

N6J 

'11TFR2 

W61 

'1TL2 

N6) 

»2TL2 

M6J 

»3TL2 

N61 

'4TL2 

N«1 

'5TL2 

,M6] 

'6TL2 

M6] 

'7TL2 

[N«l 

'•TL2 

rM«J 

'9TL2 

[N«] 

'10TL2 

aiTU 

[ME] 

'12TL2 

[M€J 

'ITTa 

[NA) 

»aTT3 

[M] 

'3TTa 

CNA] 

'4TT2 

CNA] 

'STT2 

C«f] 

'•TT2 

(«•] 

'7TT2 

(Hi] 

'•TT2 

I0« 


ktAWl:  I«6)  *m2 
A:AG1:  (116]  '10TT2 
A:AH1:  (H6}  mTT2 
AlAIl:  (W«)  '12TT2 
A:AJ1:  [N6}  'STTRN 
A:AK1:  (H6]  'E8CA 
A:AL1:  (N6]  'BSCB 
A:A2:  [116]  (PO)  •flC24^y2 
A:B2:  (116)  (PO)  •fN2^Z2 
A:C2:  (116]  (PO)  •K>2>AA2 
A:D2:  (116]  (PO)  <«>P24-AB2 
A:B2:  (116]  (PO)  >02-«>AC2 
A:P2:  (W6]  (PO)  •fR2-fA02 
A:62:  (N6]  (PO)  •f82<fAE2 
A:H2:  (NO]  (PO)  4T2<»^AP2 
A: 12:  (N6]  (PO)  4U2>AC2 
A:J2:  (W6]  (PO)  >V24>AH2 
A:K2:  (N6]  (PO)  *¥2*A12 
A:L2:  (N6]  (P2) 

( $AK$2 \LOTUS\DEilANO.  WK3 »A : N2 . .  A : N2 ) )  4^  ( ( 1  -$AK$2 )  * 
((4-«C:\LOTUS\OEIIAND.irK3»A:N2.  .A:N2)-fAJ2) ) 

A:M2:  (W6]  (P2) 

($AX$2*(4-«C:\L0TU8\ODIAND.WK3»A:O2.  .A:02)  )4>((1>$AX$2)* 
(L2+X2)) 

A:N2:  (W6]  (P2) 

($AK$2*  (>«C: \LOTUS\OEKAND. WK3»A:  P2 . .  A:  P2) )  +  ( (1>$AK$2)  * 
(II24-Y2)) 

A:02:  (116]  (P2) 

($AK$2*(4-«C:\LOTUS\DEIIAND.im3»A:Q2.  .A:Q2)  )4^(  (1>$AK$2)  • 
(N24Z2)) 

A:P2:  (W6]  (P2) 

($AK$2*(4«C:\L0TU8\DEIIAND.frK3»A:R2.  .A:R2)  )-f  (  (1>$AK$2)  * 
(02-fAA2)) 

A:Q2:  (W6]  (P2) 

( $AK$2 *  (4>«C :  \L0TU8\DBMAHD. in(3»A: 82 . .  A: S2 ) )  ♦  ( ( 1>$AK$2 )  • 
(P2-I-AB2)) 

A:R2:  (116]  (P2) 

($AK$2*(4-«C:\L0TU8\DBIIAirD.1fK3»A:T2.  .A:T2)  )-f(  (l-$AK$2)  • 
(Q3-^AC2)) 

A!82:  [116]  (P2) 

($AK$2*(<*>«Cx\L(mi8\DBIAllD.1fX3»A:U2.  .A:U2)  )••>(  (1-$AK$2)  * 
(R24>A02)) 

AtT2:  [116]  (P2) 

($AK$2*(<*>«Ct\LOTI»\DaiAIIO.inC3»A:V2.  .A:V2)  )<f(  (1>$AX$2)  * 
(824AB2)) 

AtU2}  («€]  (P2) 

($AX$2*(4>«Ct\LOTII8\DBIAIID.IIX3»Atlf2.  .Atm)  )-f  (  (l-$AKf2) * 
(T24>AP2)  ) 

AtV2t  (116]  (F2) 


($AK$2*(4-«C:\L0TUS\DeilAND.inC3»A:X2.  .A:X2)  (  (1-$AX$2)  * 

(U2-fAC2)) 

A:ir2:  [¥€]  (P2) 

($AK$2*  (•f«C:  \Le>TUS\DENAMD.IfK3»A:y2 . .  A:y2) )  ♦  (  (1-$AK$2)  • 
(V2-*^AH2)) 

A:X2:  CW6]  (P2) 

($AL$2*(L2>(-f«C:\L0TUS\DEIIAIID.tnC3»A:H2.  .A:N2) ) ) ( ( 1-$A 
L$2)*AJ2) 

A:y2:  [M6]  (P2)  ($AZ42*(M2-L2))^((1-$A142)*X2) 

A:Z2:  (W6]  (P2)  ( $AZ42* (N2-il2 ))•<>(  (l-$AX42)*y2) 

[W6]  (P2)  ($AL$2*(02-M2))-f((l-$AL$2)*Z2) 

(W6]  (P2)  ($AL$2*(P2-02))-»^((l-$AL$2)*AA2) 

[H6]  (P2)  ($AL$2*(Q2-P2))'f((l>$AL$2)*AB2) 

{W61  (P2)  ($AL$2*(R2-Q2))-t^((l-$AI42)*AC2) 

(W6]  (P2)  ($AL$2*(S2-R2))<f  ((1>$AL$2)*A02) 

[116]  (P2)  ($AL$2*(T2-S2))<*^((1-$AL$2)*A£2) 

(W6)  (P2)  ($AL$2*(U2-T2))+((1-$AL$2)*AP2) 

[¥6]  (F2)  ($AL$2*(V2*U2))-»^((1>$AL$2)*AG2) 

[W6]  (P2)  ($AL$2*(W2-V2))-t^((l-$AL$2)*AM2) 

(W6]  0  IS  A  MANOATORy  BNTRy 

[N6]  MANUAL  ENTRY:  EXPONENTIAL  SMOOTHING  FACTOR, 

ALPHA 


A:AB2 

A:AC2 

A:A02 

A:AE2 

A:AP2 

A:AG2 

A:AH2 

A:AI2 

A:AJ2 

A:AK2 


A:AL2:  (W6]  MANUAL  ENTRY:  EXPONENTIAL  SMOOTHING  FACTOR, 
BETA 


MACRO 
A:AN2: 
A:AP2: 
A:AP3: 
A:AP4: 
A:AP5: 
A:AP6: 
A:AP7: 
A:AP8: 
A:AP9: 
A:AP10: 
A:APll: 
A:AP12: 
A:AP13: 
A:AP14: 
A:AP15: 
A:AP16: 
AXAP17: 
Ax APIS: 
AXAP19X 
AXAP20X 
AXAF21X 
AXAP22X 
AXAP23X 


(N6J  'OPTIONA 
(H6]  MPECALC  L2,.L1000)> 
[MS]  MRBCALC  X2..X1000)> 
[H6]  MRECALC  M2..M1000}> 
[N6]  MRECALC  y2..Y1000)~ 
[H6]  '(RECALC  N2..N1000}> 
[W6]  MPECALC  Z2..Z1000)~ 
(W6]  MPECALC  02..01000)> 
[N6]  MPEGALC  AA2..AA1000)~ 
[W6]  '(PECALC  P2..P1000)> 
(W6]  MPBCALC  AB2.  .ABIOOO)- 
(N6]  M PECALC  Q2..Q1000)> 
[116]  MPECALC  AC2..AC1000}> 
[N6]  MPECALC  R2..P1000)> 
[N6]  MPECALC  A02..AD1000)-' 
[MS]  MPECALC  82.. 81000)* 
[W6]  MPECALC  AE2..AE1000}* 
[N6]  MPECALC  T2..T1000)* 
(MS]  MPECALC  AP2..AF1000)- 
(V6]  MPECALC  U2..U1000)* 
[MS]  MPECALC  A02..AG1000)* 
[MS]  MPECALC  V2..V1000)* 
[MS]  MPECALC  AR2..AH1000}* 
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A:AP24:  (116} 
A:AP25:  (W6} 
A:AP26:  [H6] 


MRECALC  W2..N1000)* 
MRECALC  AI2.  .AIIOOO)- 
M RECALC  A2..K1000)- 


0.  roacsT.na 


A:Al:  (W6]  "TPORl 
A:B1:  (tr6}  "TEORl 
A!C1;  (M61  "TEORl 
A:D1:  (W6]  "TPORl 
A: El:  [W6]  "TFORl 
A: FI:  (116]  "TPORl 
A:G1:  (It6]  "TPORl 
A: Hi:  (H6]  "TFORl 
A; II:  (W6]  "TFORl 
A:J1:  (W6]  "TFORl 
A:K1:  (M6]  "TFORl 
A: LI:  (W6]  "TFORl 
A:M1:  (H6}  "TLl 
A:N1:  (H6]  "TLl 
A;01:  (M6]  "TLl 
A: Pi:  (116]  "TLl 
A:Q1:  (W6]  "TLl 
A:R1:  (W6]  "TLl 
A:Sl:  (W6]  "TLl 
A:T1:  (W6]  "TLl 
A;U1:  (H6]  "TLl 
A;Vl:  (W61  "TLl 
A:wi:  (H6]  "TLl 
A:xi:  (W6]  "TLl 
A:Y1:  (1161  "TTl 
A:Zl:  (H61  "TTl 


A:AA1: 

(116] 

"TTl 

A:AB1: 

(116] 

"TTl 

A:AC1: 

[W6] 

"TTl 

A:A01: 

tw«] 

"TTl 

A:AE1: 

(W«l 

•TTl 

A:AF1: 

(MO] 

"TTl 

A:AG1: 

tw«l 

"TTl 

A:AR1: 

(MO] 

"TTl 

A:  All: 

(W6] 

"TTl 

A:AJ1: 

(116] 

"TTl 

A:AX1: 

(116] 

"8TT1UI 

A:AL1: 

(W«] 

'I8GA 

A: AMI: 

(If6] 

'B8CB 

A:Aa: 

(W] 

(PO)  4-N24-y2 

A:B2: 

(W6] 

(PO) 
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A:C2t  [W6]  (ro)  -K>2+AA3 
A:  02:  (WA]  (FO)  ■¥f2*liB2 
A:B2:  (If6]  (PO)  <fQ24^AC2 
A:P2:  [NA]  (PO)  ♦R2-^A02 
A:G2:  [WO]  (PO)  -^S2-»>AE2 
A:H2:  (M6]  (PO)  >T2>AP2 
A:  12:  [WO]  (PO)  4-U2^AC2 
A:J2:  [NO]  (PO)  4^V24AH2 
A:]C2:  [N6]  (PO)  *¥2*kl2 
A:L2:  (NO]  (PO)  +X2-fAJ2 
A:M2:  [WO]  (P2) 

tXP(-^«C:\LOTUS\PORC8T2.WX3»A:U2.  .A:W2>«1,  ($AL$2*(^«C: 
\L0TU8\DEIIAHD.tfK3»A:B2.  .A:B2)  )>t^(  (1*$AL$2)*(  (••■«C:\1X)TUS 
\F0RCST2 . tnC3 » A :  H 2  . .  A :  It2  )  4^  ( «C :  \LOTUS\PORCST2  .  irK3 » A :  AX 
2.  .A:AI2) ) )  ,  ($AL$2*(-<-«C:\LOTU8\DEMAND.inC3»A:B2.  .A:B2) ) 
*  ( (1-$AL$2)  *  ( (4-«C:  \L0TUS\DEMAND.ia(3»A:  B2 .  .  A:  B2)  •fAK2) ) ) 
A:N2:  (W6]  (F2) 

( $AL$2  4  ( + «C :  \LOTUS \DEMAND .  WK3 » A :  C2 .  .  A :  C2 ) )  +  ( ( 1  - $AL$2 )  * 
(M24Y2) ) 

A:02:  [W6]  (P2) 

( $AL$2 *  ( ♦«€ :  \LOTUS\DEMAND.  WK3 »A :  02 . .  A :  02 ) )  4  ( ( 1-$AL$2 )  • 
(N24Z2)) 

A:P2:  [W6]  (F2) 

(  $AL$2 *  ( •f«C :  \LOTUS\DEMAND .  WK3 »A :  E2 .  .  A :  E2  )  )  4  (  ( 1-$AL$2 )  * 
(024AA2)) 

A:Q2;  iW6]  (F2) 

($AL$2*  (4«C:  \L0TUS\DEHAND.IfK3»A:  F2 . .  A: F2) ) 4  ( ( l-$AL$2)  4 
(P24AB2)) 

A:R2:  [116]  (F2) 

($AL$2*(4«C:\L0TUS\0ElfAND.WK3»A:G2.  .A:G2)  )4(  (1>$AL$2)  * 
(Q24AC2)) 

A:S2:  [W6]  (F2) 

( $AL$2  *  ( 4«C :  \LOTUS\DEIIAND .  WK3  »A :  H2 .  .  A :  H2 ) )  4  (  ( 1  -$AL$2 )  * 
(R24AD2)) 

AtT2:  [W6]  (F2) 

($AL$2*  (+«C:  \L0TUS\DEKAHD.lfK3»A;  12 . .  A:  12) )  4  ( { 1-$AL$2)  * 
(S24AE2)) 

A:U2:  [WO]  (P2) 

($AI42*  (4«C:  \L0TU8\DEIfAND.1fK3»A:  J2 . .  A:  J2)  ) 4  (  (1>$AL$2)  * 
(T24AP2)) 

A:V2:  (W6]  (P2) 

($AX42*(4«C:\L0TU8\0BNAN0.inC3»A:K2.  .A:IC2)  )4(  (1>$AL$2)  * 
(U24AG2)) 

A:W2;  [WO]  (P2) 

(  $AL$2  *  (  4«C :  \LCm7S\DBIIAMD .  mu  »A  t  L2 . .  A :  L2 ) )  4  (  ( 1-$AL$2 )  * 
(V24AH2) ) 

A:X2:  [W6]  (F2) 

($AX42*  (4«C: \L0TO8\DENAllD.mU»Atll2 .  .Aim) ) 4 ( ( X-9AL$2)  * 
(1I24AI2)) 
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A:Y2:  [W6]  (P2) 

•lP(^«C:\LOTUS\PORC8T2.m(3»A:N2.  .A:tf2>-1,  ($AN$2*(M2-(^ 
«C:\LOTUS\PORCST2.in(3»A:ll2. . A:lf2) ) ) ♦  ( ( 1-$AII$2)  *  (♦«€:  \ 
l/>n)S\PORCST2.irK3»A:AI2.  .A:AX2) ) ,  ($AM$2*(M2-(+«C: \LOTU 
SNDENAND . mo »A :  B2 . .  A :  B2 ) ) ) ( ( 1 -$AN$2 )  *AK2 ) ) 

A:22:  1116)  (P2)  ($AM$2*(K2-M2)  )♦(  (1-$AIIS2)*Y2) 

-  -116)  (P2)  ($AM$2*(02-M2))  +  ((1-$AM$2)*Z2) 

If6]  (P2)  ($AM$2*(P2-02))  +  ((l-$AM$2)*AA2) 
l»6)  (P2)  ($AM$2*{Q2-P2))  +  ((1-$AII$2)*AB2) 

R6)  (P2)  ($AII$2*(R2-Q2))4((1-$AII$2)*AC2) 

116)  (P2)  ($AII$2*(82-R2))  +  ((1-$AII$2)*AD2) 

116)  (P2)  ($AM$2»(T2-S2))  +  ((1-$AII$2)»AE2) 

116)  (P2)  ($AII$2*{U2-T2))  +  ((1-$A»I$2)*AP2) 

116)  (P2)  (SAM$2*(V2-U2))  +  ((1-$AII$2)*AC2) 

116)  (P2)  (SAM$2*(lf2-V2))  +  ((l-$AM$2)*AH2) 

116)  (P2)  ($AM$2*(X2-1#2))  +  ((1-$AM$2)*AI2) 

W6)  0  IS  A  MANDATORY  ENTRY 

W6)  MANUAL  ENTRY:  EXPONENTIAL  SMOOTHING  FACTOR, 

ALPHA 


A:AB2 

A:AC2 

A:A02 

A:AE2 

A:AP2 

A:AG2 

A:AH2 

A:AI2 

A:AJ2 

A:AK2 

A:AL2 


A:AM2:  (MS)  MANUAL  ENTRY:  EXPONENTIAL  SMOOTHING  FACTOR, 
BETA 


MACRO 

A:A02: 

A:AQ2: 

A:AQ3: 

A:AQ4: 

A:AQ5: 

A:AQ6: 

A:AQ7: 

A:AQ8: 

A:AQ9: 

A.'AQIO: 

A:AQ11: 

A:AQ12: 

A:AQ13: 

A:AQ14: 

A:AQ15: 

A:AQ16: 

A:AQ17: 

A:AQ18: 

A:AQ19: 

A:AQ20: 

A:AQ21: 

A:AQ22t 

A:AQ23: 

A:AQ24: 

A:AQ2St 

A:AQ26: 


(M6)  'OPTIONA 
[H6]  '( recalc  M2..M1000)* 
[116)  MRECALC  Y2..Y1000)- 
(lt6)  MRECALC  N2..N1000)- 
(M6)  MRECALC  Z2..Z1000)> 
(116)  MRECALC  02.  .01000 )> 
(116)  MRECALC  AA2..AA1000)> 
(M6)  MRECALC  P2..P1000)-' 
(116)  MRECALC  AB2..AB1000)> 
[lf6)  MRECALC  Q2..Q1000)« 
(1(6)  MRECALC  AC2..AC1000)> 
[116]  MRECALC  R2..RI000)> 
[116]  MRECALC  AD2..A01000)' 
[W6]  MRECALC  S2..S1000)> 
(N6]  MRECALC  AZ2..AB1000}> 
(W6]  MRECALC  T2..T1000)- 
(W6]  MRECALC  AF2..AP1000}- 
[We]  MRECALC  02.. UlOOO)- 
[116]  MRECALC  AO2..A18IOOO)- 
[116]  MRECALC  V2..VX000)- 
[W6]  MRECALC  AB2..AH1000)- 
[116]  MRECALC  «2..iriOOO)- 
[06]  MRECALC  AI2..AI1000)- 
[116]  MRECALC  X2..X1000)- 
[116]  MRECALC  AJ2..AJ1000)- 
[116]  MRECALC  A2..L1000)- 
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E.  IIOOI7U2.lfK3:  2  W— Ha 


A:A1:  (116]  '2  WKS 

A:Bl:  (W6]  «Jl/2 

A:C1:  (1I6J  "Fl/l 

A: 01:  (If6]  •Nl/2 

A: El:  [tf6]  *Al/2 

A:ri:  [116]  •Ml/2 

A:Cl:  (M6]  ■Jl/2 

A:Hl:  (116]  •Jl/2 

A:I1;  (116]  •Al/2 

A:Jl:  (116]  •81/2 

A:K1:  (M6]  ^01/2 

A:L1:  (W6]  •Nl/2 

A:M1:  (116]  ^01/2 

A:N1:  (W6]  'LDQTY 

A:A2:  (W6]  NO  ENTRY  REQUIRED 

A:B2:  [W6]  (FO)  (+«C:  \LOTUS\FORCST.  WK3>>A:  L2  .  .  A;  L2 ) /2 
A;C2:  (W6]  (FO)  (+«C:\LOTUS\FORCST.l#K3»A:A2.  .A:A2)/2 
A:D2:  (W6]  (FO)  (+«C:\LOTOS\FORCST.WK3»A:B2.  .A:B2)/2 
A:E2:  (W6)  (FO)  (+«C:\LOTUS\FORCST.WK3»A:C2.  .A:C2)/2 
A:F2:  (W6]  (FO)  (+«C:\LOTOS\FORCST.WK3»A:D2.  .A:D2)/2 
A:G2:  (W6]  (FO)  (-»^«C:\LOTUS\FORCST.WK3»A:E2.  .A:E2)/2 
A:H2;  (W6]  (FO)  (♦«C:\LCmJS\FORCST.WK3»A:F2.  .A:F2)/2 
A:  12;  (W6]  (FO)  (+«C;\LOTOS\FORCST.WK3»A:C2 .  .A;G2)/2 
A;J2;  (W6]  (FO)  (♦«C:\LOTUS\FORCST.WK3»A:H2 .  .A:H2)/2 
A:K2;  (W6]  (FO)  (+«C: \LOTUS\PORCST.WK3»A;  12 . . A:  12) /2 
A;L2;  (W6]  (FO)  (+«C:\LOTOS\PORCST.IfK3»A;J2.  .A;J2)/2 
A:M2:  (W6]  (FO)  (+«C:\LOTUS\FORCST.WK3»A:K2 .  .A;K2)/2 
A:N2:  (H6]  CREATED  BY  OPTION  1-12 

A: 01:  (W6]  MACRO  DIRECTORY 

A;02;  (W6]  'OPTIONl 

A:Q2:  (N6]  MMBCALC  B2..B1000)- 

A:Q3:  [W6]  MNEin))RV(CB}B2.  .B1000-(CE)N2.  .NIOOO- 

A:05:  [W6]  '0PTI0N2 

A:Q5:  (W6]  '(RBCALC  C2..C1000)- 

A:Q6:  [MB]  MIIBNU}RV(CE)C2..C1000-(CE)N2..N1000- 

A:08:  CM6]  'OPTIONS 

A:Q8:  [W6]  '(RBCALC  D2..D1000)- 

A:Q9:  (MB]  '(NBNU)RV(CB)D2..D1000-(CE}N2..N1000- 

A:011:  [MB]  '0PTI0N4 

A:Qll:  (MB]  '(RBCALC  B2..B1000)- 

A:Q12:  [MB]  ' (NBMU}RV(CB}E2. .B1000-{CE)N2. .NIOOO- 

A:014:  (MB]  'OPTIONS 

A!Q14:  (MB]  '(RBCALC  F2..F1000)- 

A:Q15:  (MB]  '(NBMU}RV(CB}F2..F1000-(CE)N2..N1000- 

A:017:  (MB]  'OPTIOMB 
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A:Q17:  (Me]  MRSCALC  G2..G1000)- 

A:Q18:  (W6}  Miaa(U)KV(CE)G2..G1000*(CE)N2..N1000> 

A:020:  {W6]  *OPTI(nt7 

A:Q20:  [W6]  MRBCALC  H2..M1000)- 

A:Q21:  [N6]  MKEIIU)RV(CE)H2.  .H1000>(CE)N2 .  .NIOOO- 

A:023:  (116]  'OPTIONS 

A:Q23:  [W6]  '(RECALC  12.. 11000)- 

A:Q24:  (W61  MMBNU)RV(CB)12. .I1000-(CE)N2. .NIOOO- 

A:026:  (W6)  'OPTIONS 

A:Q26:  (N6]  ' (RBCALC  J2 . . JIOOO)- 

A:Q27:  [N6]  '  (IIBNU)RV(CE)J2.  .J1000-(CB)N2.  .NIOOO- 

A:029:  (W6]  'OPTIONIO 

A:Q29:  [W6]  '(RECALC  K2..K1000)- 

A:Q30:  (N6]  '  (lfENU)RV(CB}IC2.  .K1000-(CE)N2.  .NIOOO- 

A:032:  {W6]  'OPTIONll 

A:Q32:  [W6]  '(RECALC  L2..L1000)- 

A:Q33:  [W6]  ' (MENU)RV(CE)L2. .L1000-(CE)N2 . .NIOOO- 

A:035:  [W6]  '0PTI(»(12 

A:Q35:  [H6]  '(RECALC  M2..N1000)- 

A:Q36:  [H6]  '  (MENU)RV(CE)ff2.  .M1000-(CE)N2.  .NIOOO- 


F.  lfOIXJLB2.WK3:  3  NmJcs 


A:A1: 
A:B1: 
A:C1: 
A:01: 
A:E1: 
A:Fl: 
A:Gl: 
A:Hl: 
A:I1: 
A:J1: 
A:K1: 
A:  LI: 
A:N1: 
A:N1: 
A:A2: 
A:B2: 
A:C2: 
A:D2: 
A:B2: 
A:P2: 
A:G2: 
A:H2: 
A:I2: 
A:J2: 


H6]  '3  WKS 
W6)  'Jl/3 
W6]  "Fl/3 
W6]  ••Ml/3 
W6]  '•Al/3 
W6]  ••Ml/3 
M6)  ••Jl/3 
W6J  ••Jl/3 
W6]  ••Al/3 
W6]  ••Sl/3 
W6J  "01/3 
W6)  "Nl/3 
W6]  "Dl/3 
W6]  'LDOTY 

M6]  NO  ENTRY  REQUIRED 

W6]  (FO)  (•f«C:\LOTU8\FORCST.IIX3»A:L2. 
N6]  (FO)  (•l•«C:^LOT08\FORC8T.MK^»A:A2. 
116]  (FO)  ('t-«C:\LOTU8\FORC8T.NX3»A:B2. 
W6]  (FO)  (4«C:\LOTU8\FORCST.1fK3»A:C2. 
MS]  (FO)  (•t'«C:\L0TO8\F0ltC8T.1fK3»A:D2. 
MS]  (FO)  (•»-«C:\LOTU8\FORC8T.1fK3»A:E2. 
MS]  (FO)  (4«C:\LOTU8\FORC8T.1fK3»A:F2. 
W6]  (FO)  (•t>«C:\LOTU8\FORC8T.mC3»A:G2. 
116]  (FO)  (•f«C:\LOTU8\FORC8T.1fK3»A:R2. 


.A:L2)/3 

.A:A2)/3 

.A:B2)/3 

.A:C2)/3 

.A:D2)/3 

.A:E2)/3 

.A:F2)/3 

.A:62)/3 

.A:iI2)/3 
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A:K2:  (N6 
A:L2{  (116 
A:lf2:  [116 
A:N2:  [¥6 


(FO)  (<t'«C:\LOTU8\rOIIC8T.1fX3»AtZ2.  .AtI2)/3 
(FO)  (4>«C:\L9ni8\FOIIC8T.1fX3»AtJ2.  .AtJ2)/3 
(FO)  (•^«C:\LOTU8\FORC8T.WK3»A:K2..AxK2)/3 
CIUEATEO  BY  0PTI0N8  1>12 


A:01: 

A:02: 

A:Q2l 

A:Q3: 

A:05: 

A:Q5i 

A:Q6: 

Ax08: 

A:Q8: 

A:Q9: 

A:011: 

A:Q11: 

A:Q12: 

A: 014: 

A:Q14: 

A:Q15: 

A:017: 

A:Q17: 

A:Q18: 

A:020: 

A:Q20: 

A:Q21: 

A:023: 

A:Q23: 

A:Q24: 

A:026: 

A:Q26: 

A:Q27: 

A:029: 

A:Q29: 

A:Q30: 

A:032: 

A:Q32: 

A:Q33: 

A:035: 

A:Q35: 

A:Q36x 


(lf6J 

(1161 

(861 

(861 

(861 

(861 

(861 

(861 

[861 

(861 

(861 

(861 

(861 

(861 

(861 

(861 

(86) 

(86) 

(861 

(86) 

(861 

(86) 

(86) 

(86) 

(86) 

(861 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 

(86) 


NACSO  DIRECTORY 
'OFTIOMI 

MXBCALC  B2..B1000)- 
MNnnJ)RV(CB)B2.  .B1000-(CB)82. 
'0PTI082 

MRBCALC  C2..C1000)- 
MIIBNU)RV(CE)C2.  iC1000-(CE)M2. 
'0PTI0N3 

MBBCALC  02..D1000}- 
M MENU )RV( CE ) D2 .. 01000- ( CE ) 82 . 
«0PTI0N4 

MRBCALC  E2..E1000)- 
MKENU)RV(CE)B2.  .E1000-(CE)N2 
'OPTIONS 

MRECALC  F2..F1000)- 

' ( MENU ) RV( CE ) F2 . . FIOOO- { CE ) 82 

'0PTI<»I6 

'(RECALC  G2..C1000}> 

'  (ICENU)RV(CE)C2.  .G1000-(CE)N2 
'0PTI087 

'(RECALC  H2..H1000)- 

' ( MENU )RV( CE )H2 . . HIOOO- { CE ) 82 

'OPTIONS 

'{RECALC  I2..I1000)- 

' (MENU }RV( CE ) 12 . . IlOOO- ( CE )N2 

'0PTI089 

'(RECALC  J2..J1000)- 

' { MENU ) RV ( CE ) J2 . . J 1 00 0- { CE ) 82 

'OPTI0810 

'{RECALC  K2..K1000}- 
'(NE8U}RV(CE)K2. .K1000-(CB)N2 
'0PTI0811 

'(RECALC  L2..L1000)- 
'  (IIBRU)RV(CE)L2.  .L1000-(C8)N2 
'0PTI0812 

'(RECALC  82.. 10.000)- 
*  ()IBNU)RV{CB})I2.  .)U000-(CB)N2 


.81000- 

.81000- 

.81000- 

. .81000- 

. .81000- 

. .81000- 

. .81000- 

. .81000- 

. .81000- 

..81000- 

. .81000- 

. .81000- 


G.  ■0D0U2.NR3t  1  Hootll 


AtAl:  [86]  ^UOB 
A:B1:  (86]  "Jl 


114 


htCli  (116)  «P1 

A:Dl:  (we)  *N1 

A:E1:  (116]  "Al 

A: Pi:  (N6]  *N1 

A:Gl:  (W61  "Jl 

A:Hl:  (W6]  *J1 

A:Il:  (If6]  «A1 

A:Jl:  (116]  *81 

A:Kl:  (W6]  *01 

A:  LI  I  (116]  *M1 

A:Nl:  (116]  *01 

A: Ml:  (116]  'LOQTY 

A:A2:  NO  ENTRY  REQUIRED 

A:B2:  (W6]  (PO)  (+«C:\LOTU8\PORC8T.1fE3»A:L2.  .A:L2) 
A:C2:  (W6]  (PO)  (•f«C:\L0TU8\P0RC8T.inC3»A:A2.  .A:A2) 
A: 02:  (W6]  (PO)  (*t>«C:\L0TO8\PORC8T.mC3»A:B2.  .A:B2) 
A:E2;  (W6]  (PO)  (•f«C:\LCm;S\PORC8T.1IK3»A:C2.  .A:C2) 
A:P2:  (W6]  (PO)  (♦«C:\LOTUS\PORC8T.1fK3»A:D2.  .A:D2) 
A:G2:  (N6]  (PO)  (•f«C:\LOTU8\PORCST.in(3»A:E2..A:E2) 
A:H2:  (H6]  (FO)  (•«-«C:\LOTUS\PORCST.IfX3»A:P2.  .A:F2) 
A:  12:  (W6]  (FO)  (4^«C:\LOXVS\PORC8T.1fK3»A:G2 . . A:G2) 
A:J2:  (N6]  (FO)  (•^«C:\LOTUS\PORC8T.1fK3»A:H2.  .A:H2) 
A:K2:  (W6]  (PO)  (-f«C:\LOTUS\PORCST.1fK3»A:12..A:I2) 
A:L2:  [H6]  (FO)  (•»-«C:\LOTUS\PORC8T.1fX3»A:J2.  .A:J2) 
A:N2:  (W6]  (PO)  (W6] 

(•»•«€:  \LOTUS\PORCST .  WK3  »A:  IC2 ..  A :  K2  ) 

A:N2:  (W6]  CREATED  BY  OPTIONS  1-12 

A:01:  (W6]  MACRO  DIRECTORY 

A:02:  [W6]  'OPTIONl 

A:Q2:  (W6]  ' (RECALC  B2..B1000)- 

A:Q3:  (N6]  M1(EMU)RV(CE)B2..B1000-(CE}N2..N1000- 

A:05:  (N6]  'OPTION! 

A:Q5:  (N6]  MRECALC  C2..C1000)- 

A:Q6:  (W6]  '(MBNU}RV(CE)C2..C1000-{CB)N2..N1000- 

A:08:  (W6]  '0PT10N3 

A:Q8:  (N6]  MRBCALC  D2..D1000)- 

A:Q9:  (N6]  '(lfBNU}RV(CE)02..01000-(CB)N2..N1000- 

A:011:  (W6]  '0PTZ0N4 

A:Q11:  [WO]  '(RBCALC  B2..B1000)- 

A:Q13:  (N6]  '(IIBMU)RV(CS)B2.  .B1000-(CE)N2.  .NIOOO- 

A:014:  (N6]  'OPTIONS 

A:Q14:  (N6]  '(RBCALC  P2..F1000}- 

AlQlS:  (N6]  '(IIBMD)RV(CB)P3..P1000-(CB)N2..N1000- 

A:017:  (N6]  'OPTIONS 

A:Q17:  (N6]  '(RICALC  G2. .01000 )- 

AtQlS:  (N6]  '(IIBIO)irV(CB]Oa. .01000-(CB)N2. .NIOOO- 

A:020:  [N6]  '0PT20N7 

A:Q20:  (W6]  '(RBCALC  H2..H1000}- 
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A:Q21:  (116]  '  (im(U)RV(CB)H2.  .H1000>(Ce)N2.  .NIOOO* 

A:023:  (W6]  'OPTIONS 

A:Q23:  [W6]  '(RECALC  I2..X1000)- 

A:Q24:  (W6]  '(IIBNU)RV(CE}I2..I1000>(CE}N2..N1000- 

A:026:  (W6]  'OPTX(Nf9 

A:Q26:  [W6]  '(RBCALC  J2..JXOOO}> 

A:Q27:  [W6]  '  (IIBIIU}RV(CE>J2. .  J1000>(CB)N2.  .NIOOO- 

A:029:  (N6]  'OPTXONIO 

A:Q29:  (N6]  '(RBCALC  K3..K1000)- 

A:Q30:  (W6]  '  (IIBMU)RV{CE)K2.  .X1000*(CE)N2.  .N2000> 

A:032:  (W6]  'OPTXONll 

A:Q32:  [W6]  '(RBCALC  L2..LX000)> 

A:Q33:  [W6]  '(l(EKU)RV(CE)L2..L1000-(CB)N2..N1000> 

A:035:  (N6]  'OPTXON12 

A:Q35:  (N6]  ' (RBCALC  IQ. .N1000)> 

A:Q36:  (t(6]  '  (IIBNU]RV(CE)M2.  .M1000>(CE)N2.  .NIOOO* 


H. 


MOODm.mo:  i\  Montiw 


A:A1 

A:B1 

A:C1 

A:  01 

A:E1 

A:  PI 

A:G1 

A:H1 

A:ll 

A:Jl 

A:K1: 

A:  LI 

Arm 

A:N1 

A:A2 

A:B2 


(M61 

(N61 

(W6} 

(N61 

(W61 

(W61 

t»»«l 

(N61 

(H61 

(W61 

(W61 

(¥6) 

(N6) 

(¥6] 

[¥6] 

(¥6] 


'11081/2 
'JFl-f 
'FMl^ 

'MAl^ 

'ANl-f 
'IIJ1+ 

'JJl-»- 
'JAl-*- 
'ASl-^ 

'801+ 

'0N1+ 

'ND1+ 

'DJ1+ 

'LDQTY 

NO  ENTRY  REQUIRED 
(PO) 

(  (+«C:\LOTU8\PORC8T.NX3»A:L2.  .AtL2)  +  (+«C:\L0TUS\P0RCS 
T.NK3»A:  A2 . .  A:A2) )  *0.75 
A:C2t  [¥6]  (PO) 

(  (+«C:\L(m78\P(»IC8T.¥X3»A:B2.  .A:B2)  +  (+«C:\LOTU8\PORCS 
T.NK3»ASA2.  .A:A2) )  *0.75 
AtD2:  [¥6]  (PO) 

(  (+«C:  \LOTDE\POIIC8T.¥K3»At  B2 .  .  Ax  B2)  +  (+«Cx  \L0TU8\P0RCS 

T.¥K3»AtC2..AxC2))*0.75 

AtE2t  [¥6]  (FO) 

(  (+«Cx\L0T08\F0RC8T.¥E3»AxC2.  .AxCa)  +  (+«Ct\LOni8\FORC8 
T.¥X3»AtD2..Ax02))*0.7S 


1X6 


A:r2:  (W6]  (PO) 

(  (4-«Ct  \Um»\POilC8T.tnC3»At D2 .  . At  D2) -t-  (•t^«C:  \LOTU8\POItC8 
T.lfK3»A:B2.  .AtE2) )  *0.75 
At62t  [V6]  (PO) 

(  (•f«Ct  \L0n»\P0IIC8T.lfK3»AtB2 . .  AtB2) *  (4'«Ct  \LOTU8\PORC8 

T.IIX3»AtP2..AtP2))*0.7S 

AtH2t  [«6]  (PO) 

(  (<*>«Ct  \L0TD8\P0IIC8T.  WK3»A: P2 . .  At  P2 )  *  (♦«Ct  \LOTU8\PORC8 

T.irK3»At62..AtG2))*0.7S 

AtI2t  (««]  (PO) 

(  (•f«Ct  \L0«O8\P(»IC8T.WK3»AtC2 . . Ata2) *  (*«Ct  \LOTU8\PORCS 

T.WK3»AtH2..AtH3))*0.75 

AtJ2t  [N6]  (PO) 

(  ( «C  t  \X0TU8\POItC8T .  tfK3»At  R2 ..  A 1 112  )  -^  (•»>«€  t  \L0TU8\P0RCS 

T.in(3»AtZ2..AtI2))*0.7S 

AtK2t  [NO]  (PO) 

(  (•»^«C: \LOTOS\PORC8T.1fK3»At  12 .  .At  12 ) 4  (4«Ct \L0TO8\FORCS 
T.lfX3»A:J2.  .AiJ2))*0.7S 
A:L2:  (W6]  (PO) 

(  (><<0:  \LOTUS\PORCST.irK3»A:  J2 . .  At  J2)  *  (-f«Ct  \LOTUS\PORCS 
T.WX3»A:1C2.  .AtK2))*0.7S 
A:l(2:  [WO]  (PO) 

(  (*«C:  \LOTUS\PORC8T.tfK3»A:  L2 . .  At  L2)  (*«Ct  \LOTU8\FORCS 

T.1fK3»AtK2..AtK2))*0.7S 

AtN2t  (WO)  CREATED  BY  OPTIOMS  1-12 


AiOlt  [WO]  MACRO  DIRECTORY 

At02t  [MO]  'OPTIONl 

AtQ2t  [116]  MRBCALC  B2..B1000)- 

AtQ3t  [WO]  MI(ElfD)RV(CE)B2..B1000-(CB)N2..lll000- 

AtOSt  («€]  '0PTZ0II2 

AtQSt  [W6]  ' (RECALC  C2..C1000)- 

AtQ6t  [116]  MIIBiro)RV(CE)C2..C1000-(CE)N2..1fl000- 

AtOSt  [116]  '0PTI0N3 

AtQSt  [NS]  '(RSCALC  D2..D1000)- 

AtQSt  [NS]  '(iaWO)>V(CE)D2..D1000-(CE)N2..N1000- 

AtOllt  [MS]  'OPTIONS 

AtQllt  (N6]  '(RBCALC  B2..B1000)- 

AtQiat  [NS]  '(iaMI)IIV(CB)Ba..B1000-(CB)M2..R1000- 

AtOlSt  [N6]  'OPTIONS 

AtQlSt  [W6]  '(NNCALC  P2..F1000)- 

AtQlSt  [NS]  '(iaH0)IIV(C8)P2..P1000-(CB)N2..N1000- 

At017t  [NS]  'OPTIONS 

AtQ17t  (W6]  '(RBCALC  02.. 01000)- 

AtQlSt  '(nMr)RP(eB)Oa..01000-(CB)N2..N1000- 

Atoaot  [«6]  'OPTION? 

Atoaot  [N6]  '(NieALC  Ba..B1000)- 

Atoait  [NS]  '(iaM0)l(?(CB}Ra..N1000-(CB)Na..N1000< 

Atoast  (N6]  'OPTIONS 
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A:Q33i  (W«) 
AtQ24:  (VC] 
At03«:  («€] 
A:Q36t  (116] 
AIQ37:  (116] 
A:039t  (116] 
AtQ39:  (116] 
A:Q30i  (116] 
At033:  (116] 
A:Q32t  (116] 
A:Q33:  (116] 
At03S:  (116] 
AtQ35:  (116] 
A:Q36:  (116] 


(MtCALC  X3..I1000)> 

(NBRDItVtCDn.  .I1000>{CI)M2.  .lilOOO- 
OPTZOII9 

(KICAXiC  J2..JX.000)~ 

(HnO}>V(Ct)J2.  .J1000-(CE]II2.  .lllOOO> 

opnoNio 

(nCALC  K2..K1000)~ 

(MBRI)>V(Ct)K3.  .K1000>(CI)lf2.  .M1000> 

omoMii 

inCALC  L2,.U000i- 
(MIII0)1(V(Ct)L2.  .L1000>(CE)II2.  .MIOOO* 

opnoiii2 

(KBCALC  II2..1I1000)- 
(  MBMU )  ltV(  CB  >112 .  .  NIOOO*  ( CB )  112 . .  M1000> 


I.  ■000IJE2.«K3t  2  HMlths 


AzAl:  [116]  *21108 

A:B1:  (116]  *JP1X2 

A:C1:  [116]  *PII1X2 

A:Dl:  (116]  'IIA1X2 

A:E1:  (116]  *AK1X2 

A: PI:  (116]  *1171X2 

A:61t  (116]  *JJ1X2 

A:R1:  (116]  *JA1X2 

A:  II:  (116]  *A81X2 

A:Jl:  [116]  *801X2 

A:Kl:  [116]  *0111X2 

A:Ll:  (116]  *1101X2 

AZMI:  [116]  *071X3 

AZMI:  [116]  *LDOTir 

A:A2z  [116]  BO  BBTRY  BBQUIRBD 

A:B2:  [116]  (PO) 

( {*«ci  \uorsit8\waacn,nKi»At  l3  . .  a:L2)  (4-«c:  \lotd8\porcs 

T.11K3»AtA2..A:A2)) 

AzC2:  (116]  (PO] 

(  (•^«Cz\L0TII8\9OMC8T.11K3»AtA2.  .AzA2)'*>(<f«C:\L0fIO8\P«lC8 
T.1IX3»AtB3..AzB3)) 

A:D2:  [116]  (PO) 

(  (•»>«C:  \L01IIB\PQIKST.11K3»Al B3 .  .  Al02) (-f«C:  \L0T08\P(»C8 
T.1IX3»AZC3..A:C2)} 

A:B2:  [WO]  (PO) 

( (•l«CtVL0IIIIS\PQnCBT.1fX3»AtC2.  .AiC2)4>(<*>«C:\OOm\POilC8 
T.1IX3»AtM..A:0a)) 

AtP2t  (Wf)  (PO) 

(  (4<<Ct\|0BlfB\PQMBT.IIK2>>AtO2.  •Al0i)<f(<f«Cz\L0fl)B\f0l1C8 
T.1flC3»ASB2..AtB2)) 


lit 


AtG2:  [W«]  (PO) 

(  (♦«Ct\UmiS\POKC8T.inC3»Atl2.  .AtK2)4('«-«C:\LOIUS\PORCS 
T.WX3»A:P2..A:P2)) 

AtH2:  (W6]  (PO) 

(  (•*>«€: \L0TO8\POICST.IfK3»At  P2 . .  Ax P2)  *(*«Cz \LOTU8\PORC8 
T.inC3»AtG2..Ax62)) 

A:I3:  [N<]  (PO) 

(  (•f«Ct\LQfO8\P0IICST.IflC3»At83.  .At88)<f(<»-«C:\LOIU8\PORC8 
T.inC3»AtR2..A:H2)) 

AtJ2x  (««]  (PO) 

(  (4«Cl \I^O«U8\IORCtT.lfK3»AtH2 . .  AtB2)  (<f«Cx \L(m)8\PORC8 
T.inC3»AxI2..A:I2)) 

A:K2:  (W6]  (PO) 

(  (■*'«C:  \LOTU8\POI(C8T.lfK3»A:  12 .  .A:  12)  (<^«C:  \L(m)8\POItC8 
T.1fK3»AtJ2..A:J2)) 

A:L2t  [W6]  (PO) 

(  (•»>«C: \LOTUS\PORC8T.lfK3»A:  J2 .  . A:  J2)  (-t^«C:  \LOTUS\PORCS 
T.WK3»A:K2..A:1C2)) 

A:M2:  [WO]  (PO) 

(  (<*-«C:  \LOTU8\PORC8T.lfK3»A:  L2 . .  A:  L2)  (♦«€:  \LOTU8\PORCS 
T.inC3»A:K2..A:K2)) 

A:N2:  [WO]  CREATED  BY  OPTICmS  1-12 

AXOI:  [W6]  MACRO  DIRECTORY 

A:02:  [MO]  'OPTIOMl 

A:Q2:  [tfO]  MRBCALC  B2..B1000)- 

A:Q3:  (WO]  MMIiro)RV(CE)B2.  .B1000-(CE)R2.  .NIOOO- 

AxOSx  [WO]  'OPTION2 

AxQS:  [WO]  MKBCALC  C2..C1000)- 

A:Q<:  [We]  MMBI0)RV{CE)C2..C1000-(CB)N2..H1000- 

A:08:  (WO]  'OPTXQM3 

AxQB:  [WC]  MKCCALC  02..D1000)- 

AxQBt  («•]  *(iaDn)]tV(CB)O3..D1000-(CB}ll2..1ll000- 

AxOllx  [VC]  'OmOM4 

AxQll:  [116]  MWKALC  B2..E1000)- 

AxQiax  [Vi]  MMBMI)RV(CI)B3..E1000-{CB)R2..N1000- 

At014x  [Wf]  'OPTXQMS 

AtQ14t  [Mi]  MKMALC  P2..P1000)- 

AsgiSx  tut)  •(M»0)IV{CB)P3..F1000*(CB)il2..1llOOO- 

AI017I  (V6)  •onum 

AXQ17X  (M]  MnCALC  e2..ai000)- 

Atlllix  CWi)  'iMM)IViCl)Q3..81000-(Cl)IR..II1000- 

Atoaot  [Hi]  •omami 

Aloaox  riM]  •{wmaajs  ■2..aiooo)- 

AtOBlx  t«*3  *|M0}BV(CI)a2..llOOO-(CS)ll2..NlOOO- 

Atoast  («i) 

Axoast  [«i]  MlBGAtA  Xa..Z1000)- 

AtOMt  («•}  *|MMi|KffCS)Za..Z1000*(C8)ia..N1000- 

Atoaox  i«i]  'omoHf 


IIB 


A:Q2€:  («•) 
ASQ271  t««) 
A{029:  CM] 
AtQ29:  («<] 
AtQ30t  [«•] 
Ax032:  [W] 
AtQ32:  [lf«] 
AtQ33t  CM] 
A:035:  t«*] 
AtQ35t  (VC] 
At036}  (VC] 


'(KBCALC  J2..J1000)- 

*  (nM0)*V(CI}J2.  .J1000>(CI)«2.  .HIOOO- 

'OPnoHio 

'(MtCALC  K2..R1000)> 

«  (MBRI>W(CI)K3.  .K1000-(CB)»2.  .VIOOO" 

'omoHii 

'(■SCALC  L2..L1000)- 
'(■B>0)>V(CI]L3.  .L1000-(CI)V2.  .HIOOO- 
'OPTZOM12 

MVBCALC  II2..IU000)> 

*  (HBID)IIV(Ct)ll2.  .M1000-(CI)V2.  .HIOOO- 


At  Alt 

(VC] 

^31108 

AtBl: 

(VC] 

"JM1X3 

At  Cl: 

(VC) 

•PA1X3 

AtDl: 

(VC] 

•MUXS 

AtBlt 

(OC] 

"AJ1X3 

AtPl: 

(VC] 

•1*11X3 

AtClt 

(VC] 

"JA1X3 

AtRl: 

[VC] 

•J81X3 

Atilt 

(*C] 

"A01X3 

AtJlt 

(VC] 

•8M1X3 

AtKlt 

(iWJ 

•001X3 

AtLlt 

(0«] 

•VJIXI 

AtNl: 

(VC] 

•0P1X3 

AtVlt 

(OC] 

'LDQTY 

AtA2t 

VO  BVmy  RBOOIKEO 

AtB2t 

(OC] 

(PO) 

(  (•(•«€< \L0'fO8\rOIIC9T.VX3»AtL3.  . At L3 )•*>(•!>«€ :\LOTUS\rORCS 
T.WK3»AtA3.  .AtA2)4-(-i>«Ct\L0TOS\PQItCfT.1fK3»AtV2.  .AtB2) ) 
AtC2t  (VC]  (FO) 

( (4«Ct\Lllf08\r0ltCBT.VX3»AtA2.  .AtAB)  •*>(’»>«€:  \L0iTU8\rtmCS 
T.VK3»AlB2.  .AtB3)'l>(-i>«Ct\U»DS\rOI»VT.VK3»AtC3.  .A:C2) ) 
AtD2t  (VC]  (PO) 

(  (•f«Cl\X0RW\f<aMCR.VK3»AlB2.  .AtB8)4(<f«Ct\10fl»\POSC8 
T. VIO»AtC3.  .AtC3)<i>(<i>«C}\LOII»VI«aCtT.1«9»AtM.  .Atl»)  ) 
Atiai  (VC)  (PO) 

( (4«ct\|0iiiv\poaonr.vio»Atei.  .Ate8)4(4«ct\iofiis\poKC8 

T.VK3»At02.  .Atll2)4>(4«Cs\10fOV\PamT.VK3»Atl2.  .At  12)  ) 
AlP2l  (VC)  (PO) 

(  (♦«Ct\A0m^0mT.VX3»AtSl.  .Atia)4(4«Cl\L0ll»\PQIIC8 
T.1IIO»Alt8.  .AtC2)4(4«Cl\|0ll»VPaMT.II»»AtPa.  .AtP2)  ) 
Atoai  (VC)  (PO) 

( (4«etvuMi«\iaMiv.vn»Atit<  .Atit)4(4«ct  vsotocxfoiicf 

T.VK3»Atpa.  .Atpa)4(4«et\LOfOi\poMt.iiiE3»Atit.«Aiaa) ) 


A:B2:  («<]  (FO) 

( (<*>«c  t  \Lcmis\poiicsT .  ina»A  s  P2 . .  *  t  ra ) ( •f«c  t  \Lorot  \roitc8 
T.lfK3»Ata2.  .Al02)>(<»-«Ct\L0Tf»\P0KCrr.lflC3»Ata2.  .A:H2) ) 
AtX2t  (««]  (FO) 

(  (4«Ct \L0nit\F0IICn.llK3»At62 .  .Aia2) ♦  (4>«Ct \LOTIIf\FOIIC8 
T.1fX3»A}B2.  .A:a2)<t>(4«Ct\L0XU8\FO«CtT.lfK3»AtX2.  .A:12)  ) 
AzJ2l  [WC]  (FO) 

( (•*«c(  \umm\fomcn.ma»ktta. .  aiu)  ♦  (4«ct  \umj8\rottc8 

T.lfK3»A:X3.  .AtX2)-*>(4^«C:\L0T08\r0lllC8T.1fK3»AtJ2.  .AxJ2) ) 
A:K2t  («€]  (FO) 

(  (4>«Ct  \LOfniS\FOSC8T.1IK3»At  X2 . . At  X2)  ♦  (4«Ct  \lxmi8\F0ilC8 
T.WK3»AtJ2.  .AtJ2)4(4>«C:\LOn»\FORC8T.WK3»A:K2.  .A:K2)  ) 
AtX.2t  (NO]  (FO) 

(  (4«Ct  \LOtOS\FOIIC8T.NK3»At  J2 . .  At  J2)  4>  (•*>«Ct  \Limi8\FORC8 
T.NK3»AtX2.  .AtK2)4(-f«Ct\L0TU8\F01IC8T.NX3»AtL2.  .AzL2)  ) 
AtM2t  [NO]  (FO) 

((♦«Ct\L(mJ8\F(«C8T.NK3»AtK2.  .AtU)-*^ (•f«Ct \LOTUS\FORCS 
T.WK3»AtL2.  .AtL2)4('f«C:\LOTUS\PORC8T.WK3»AtA2.  .A:A2) ) 


AtM2 


(NO)  CREATED  BY  OFTXOMS  1-12 


AtOl: 

At02t 

AtQ2: 

AtQ3t 

AtOSi 

AtQSt 

AtQOt 

AtOOt 

AtQOt 

AtQOt 

AtOXlt 

AtQXlt 

AtQ12t 

AtOlOt 

AtQlOt 

AtQlSt 

AtOlTt 

AtQlTt 

AtQlOl 

At020t 

At020t 

AtQ21t 

AtOlSl 

Al<^3t 

Al(Kt4t 

AtOMl 

AtQtfl 

Al<|87t 

AtOtfl 


[NO]  MACRO  DXRECTORY 

[NO]  'OPTXONl 

[NO]  MSICALC  B2..B1000)> 

[NO]  MM1I(0)KV(CE}B2..B1000-(CE)N2..N1000> 

(NO]  'OPTXOR2 

(NO]  MKBCALC  C2..C1000)> 

[NO]  ' (NBMU)RV(CE)C2. .C1000«(CE)M2. .MXOOO- 

(NO]  *OVTXON3 

[NO]  '(KBCALC  02..01000)* 

(NO]  M>im)RV(CB)D2..D1000-(CE)H3..RX000« 
(NO)  'OfTXOIM 
[N01  *fRBCAI£  B2..B1000I* 

(NO]  MIIBro)RV(CE)B2..B1000*(CB)R2..M1000> 

(NO]  'OmOHS 

(NO]  MWCALC  F2..FX000)- 

(NO]  MNBiO)KV(CB)F2..FlO00>(CS)N2..NX000- 

(NO]  'OiTXOVO 

(NO)  MMBCALC  02.. 01000)- 

(NO)  MMMO)RF(C1)02..01000-(CB)N2..R1000- 

(NO]  'Oman 

(NO]  '(RBCALC  ^..IIOCO)- 

(NO)  '(MWO)RF(CB)n..M1000-(Ct)R2..B1000- 

(NO)  'OmONS 

(NO)  '(SKiic  xa..xiooe)- 

(NO)  '(I■MD)RF(CB)X2..X1000-(CB)N2..N1000- 

(NO)  'omoNt 

(NO)  MMOOC  ja..J1000)- 

(NO)  '|MBRr)KV(«l)ja..J1000-(C3l)N2..R1000- 

(NO)  'omano 
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A:Q29:  (1f«] 
AtQ30t  (««] 
A:032:  (If6) 
A:Q32:  (we] 
A}Q33:  [IK] 
A:03St  [HA] 
AtQ3St  (V«] 
AtQ3<:  (««] 


fSICALC  K2..K1000t*' 

(MIII0»V(CB)K2.  .K1000-( 01)112.  .NIOOO* 
OPTZOmi 

IKICAZiC  L2..L1000I* 

(IIIMIJ)RV(CE)L3.  .L1000-(CI)V2.  .iriOOO> 

omoiii2 

(RBCALC  Ii2..lll000)> 

(HBn;)ltV(CI)ll2.  .II1000-(CI)II2.  .IIIOOO- 


KMD0U2.nat  4  HDOtte 


A:Alt  (ll<)  ^4IK>8 

AtBl:  (N6)  "JA1X4 

A:Cl:  (116]  *rMlX4 

A:Dlt  (116]  **1111X4 

A:Bl!  (N6]  *'AJ1X4 

A:Pl!  (N6]  **NA1X4 

A:G1:  (116]  **J81X4 

A:Hl:  (116]  *J01X4 

A:ll:  [116]  *A1I1X4 

A:Jl:  (116]  **8D1X4 

A:Klt  (116]  **011X4 

A:L1}  (116]  *'1IP1X4 

A:lllt  [116]  **1811X4 

A:«l:  [116]  'LOQTY 

A:A2:  [116]  NO  ENTRY  RBQUIR80 

A:B2:  (W6]  (PO) 

(  (4«Ct\LOTOS\PORC8T.11K3»AsL2.  .A:Xi2)<l>(-f«C:\L0TU8\FDRCS 
T.11K3»A:A2.  .AlA2)4>(4X<C:\LOTOS\POM8T.NK3»A:B2.  .A:B2)-f 
(4-«C:\L0TO8\P<»C8T.11K3»AtC3.  .AtC2)  ) 

A:C2:  (116]  (PO) 

( ('*>«C:\L(miS\PORC8T.11K3»A:A2.  .AxAa)4-(4«C:\LOTU8\PORCS 
T.NX3»AxB2..AtB2)4>(4>«Cl\L0TO8\P0ftC8T.WIC3»AtC2..A:C2)'»- 
(■»’«Ct  \L0TO8\fORC8T.1IK3»AtD2 .  .AtOa)  ) 

AxD2t  (N6]  (PO) 

(  (>f«Ct  \LOTUB\PORC8T.lfX3»AtB2.  \LOTU8\PORC8 

T.NK3»AlCa..AtC8)4>(4«C<\10ni8\FOBCBT.NX3»AtD2..A!O2)4- 
(•f«Ct\L0«l)B\P0ltC8T.1IK3»AlB2.  .AsB2)) 

AlB2t  (NO]  (PO) 

(  (4^<Ci\10BO8\POMT.«R3»AtC3.  .AtCa)4(<M<Ct\L0TI»\P0liC8 
T.NIQ»AlDa.  .AtO3)4(-f«Cl\L0««)B\paMBT.NR3»AtBa.  .AlB2)4> 
(4«Cx  V];0n»\POMCBT.lK3»AlPa.  .AlP2)  ) 

AlPat  («6)  (PO) 

(  (4>«Ct\IOtDB\PQ«CBT.«IO»AtOa.  .Al0a)4>(4«Ci\M«IIS\P0aC8 
T.«IO»AlB2.  .AiBa)4(4«ei\I0llli\iQMBT.inO»AsP3.  .AtP2)4> 
(4«es  \|0fOi\fowBf  .«i3»Aiaa  • .  Atoa) ) 

AlOat  (NO)  (PO) 


(  (♦«€: \LOTU8\PORC8T.lfK3»A:  12 .  ,ktE2)* \L(mJ8\PORCS 
T.lflC3»Atr2.  .Atr2)<»(<*«Ct\L0T08\r0l»ST.IfK3»A:G2.  .A:G2)4^ 
(•t>«C:\L0TD8\r0RC8T.in(3»AtH2.  .AlH2)  ) 

A:M2:  [116]  (FO) 

(  (•»>«Ct  \L(m»\rOIIC8T.iaC3»At  P2  . . Ai  P2 )  ♦  (•*«Ct  \LOn»\FORC8 
T.lfK3»A:G2..AtG2)«(4>«Ct\L(miS\rOieBT.IIX3»Ata2.  .AtH2)<f 
(•»•«€:  \LCmJ8\rOilC8T.IIK3»At  12 .  .At  12)  ) 

A:Z2t  [MG]  (PO) 

(  (•»■«€:  \LOtU8\PORC8T.lfK3»AtG2 . . AtG2) ♦  (<t»«Ct  \L0IO8\PORC8 
T.1fX3»Atil2.  .AtB2)^('»«Ct\L0I08\f01C8T.IIK3»AtZ2.  .A:I2)^ 
(-»>«Ct\XX>TU8\P0ilC8T.lfK3»AtJ2.  .AiJ2}  ) 

A:J2t  [116]  (PO) 

(  (•»^«C:\LOIU8\PORC8T.in(3»AtH2.  .AtB2)4(-«>«Ct\LOTU8\PORCS 
T.IIK3»AtZ2.  .AtZ3)<f('*>«Ct\L0TU8\P01C8T.lfK3»A:J2.  .A:J2)-»^ 
(•f«C:  \L0TU8\P0RC8T.WK3»AtX2.  .AtK2) ) 

A:K2:  [116]  (PO) 

( (•»-«C:\I/m)8\PORC8T.inC3»A:Z3.  .A:I2)<*^(-f«C:\LOTUS\FORCS 
T.in(3»A:J2.  .A:J2}-f  (•f«C:\L0T08\P0RCST.in(3»A:K2.  .A:K2)<i^ 
(4«C:\Le>TU8\PORC8T.inC3»A:L2.  .AtL2) ) 

A:L2:  [116]  (PO) 

(  (•»-«€:  \LOTU8\PORC8T.irK3»At  J2 . . At  J2)  (<f«C:  \LOTUS\PORCS 
T.WK3»AtlC2.  .AtK2)<*^('f«C:\LOTU8\PORC8T.inC3»A:L2.  .AtLZ)-** 
(•••«€:  \L0TU8\P<MtCST.inC3»At A2 .  .A: A2)  ) 

A:M2:  [WO]  (Pr^ 

( (•♦•«C:  \LOTWSM  jRCST.1fK3»At  U . .  At X2 ) •<•  (♦«Ct  \LOTU8\PORCS 
T.lfK3»AtL2.  .AtL2}^('»-«Ct\LOTU8\POflC8T.1l]C3»AtA2..AtA2)<»^ 
(•«-«Ct  \LC«TU8\PORC8T.1fK3»At82.  .AtB2)  ) 

AtN2t  [KG]  CREATED  BY  OPTIONS  1-12 


AtOlt  [W6]  MACRO  DIRECTORY 

At02t  [W6]  'OPTIONl 

AtQ2t  [W6]  MRBCALC  B2..B1000)- 

AtQ3t  [W6]  MNSNU)RV(CE)B2..B1000-(CE)N2..R1000- 

AtOSt  [W6]  'OPTION2 

AtQSt  [W6]  MKBCALC  C2..C1000)- 

AtQGt  [WG]  '(N1ND}RV(CE)C2..C1000-(C8)N2..N1000- 
AtOSt  [WG]  'OPTIOII3 
AtQSt  [MG]  MIECALC  D3..D1000)- 
AtQSt  [MS]  MiaBIO)BV(CB)02..D1000-(CB)N2..M1000- 
AtOllt  [WG] 

AtQllt  (MG) 

AtQ12t  [MG] 

AtOlGl  (MS] 

AtQZGt  («•] 

AtQZBt  [Ilf] 

AtOZ7t  (MS] 

At0i7t  («8) 

AtQlSt  [WG] 

As020t  [WG] 


OPTZOII4 

BBfftir  B2..B1000)- 

MO)]IV(CB)B2.  .B1000-(CB)N2.  .11000- 

vnms 

BtfBfi**  f2..P1000)- 
l■M))l^r(Ct)P2..PlG00-(Cl)M2.  .NIOOO- 

wmm 

HMAIX  <RI..GZOOO)- 
«10)MP|C1)02.  .G1000-(CB)M2.  .NIOOO- 
omoii7 
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Atoaox  (Nft)  MKKALC  a2..H1000)- 

AtQ21x  (IM]  MHBm)KV(CI)H2..H10OO-(CI)N2..lll0OO* 

At023:  CW<]  'OPnOM 

A:Q23:  [HA]  *(KICALC  X2..X1000)> 

AtQ24t  (««)  Mm0)RV(Ct)X2..X10O0>(CI)H2..lll00O> 

At026t  CM]  •Oman 

AtQ26:  CM]  MnCALC  J2..J1000)- 

AtQ27:  [116}  Mllli>0)*V(CI)J2..J1000*(CI)ll2..H1000> 

A{029<  cm]  •wnoKio 

AXQ291  [HA]  MKKALC  X2..K1000)- 

AtQSO:  [116]  *(>BM0)KV(C1)K2..X1000«[CI)M2..III000- 

A:032:  [W6]  'OFTXOiril 

AxQ32:  rif61  •  IKMCkUC  L2 ..  1*1000 ) • 

A:Q33:  [NO]  MIIIII0|1IV(CB)L2.  .L1000->(CE)N2.  .II1000> 

A:03S:  [116]  'OPTXOIfl2 

A:Q35:  (W6]  MKBCALC  II2..N1000)- 

A:Q36:  (W6]  MIIB(U)RV(CE}II2..II1000-(CE)M2..N1000> 


IODDU2.WK3:  5  Honths 


A:A1: 

(WO] 

*51108 

A:  Bit 

[MJ 

"JNIXS 

AtClt 

(M6) 

•PJ1X5 

AtOlt 

(M) 

*IU1X5 

AtBlt 

(116  ) 

"AAIXS 

A:  PI: 

(lt«) 

"NSIX^ 

A:6l: 

(Ml 

"J01X5 

AtRl: 

(M) 

"JIIIXS 

AtXl: 

(M) 

"AD1X5 

AtJl: 

(M] 

”8J1XS 

AtKl: 

(M) 

"0P1X5 

AtLlt 

(Ml 

"MNIXS 

AtNl! 

(WOJ 

"OAIXS 

AtMlt 

[M] 

'X*OQrX 

AtA2i 

[Ml 

VO  BMTRY  KBQOXKBD 

AtB2t 

(WO) 

(FO) 

(  (•»-«Cx  \L0f0f\rQIIC8T.1l|O»A<  L2 . . A:  X.2 ) 4 (f 8ail(<f«Ct  \L0TDS\ 
P0RC8T.1IK3»A: A2 .  .A:D2)  }  ) 

AtC2s  (M]  (ro)  fiai(4^<Ci\X0nit\fOIIC8T.1fl(3»AtB2..A:P2) 
Ai02t  [M]  (PO)  ••lll(4«Ct\|0m\K*C8T.iaa»A:C2..A:62) 
A}t2t  [M]  (PO)  •Sail(<f«Cl\|0im\fOMT.iaC3»Atin..AxH2) 
A}P2t  [«6]  (PO)  ffiai(4«Ct\LOCOi\PaiKiT.WO»AsB2..AtI2) 
At02s  [WO]  (PO)  •m('M<Ot\|0rai\pQMT.IIIO»AtP2..AtJ2) 
AtH2:  [IW]  (PO)  tfl]ll(4«Ct\L0ltlli\fOinn.«K3»AtO2..AtK2) 
At22l  [WO]  (PO)  ••BK(<»«CtVX0rai\men.iaC2»A<l2..AtX*2) 
AiJIi  [Hi]  (PO) 
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(•Sim  (••>«€  I  \umj8\ro9C8T.ma»Ai  12 . .  a;  L2)  ♦  (•»-«c:  \Lcmjs\p 
OilC8T.irK3»A:A2 . . At A2)  ) 

AtXa:  (NS]  (PO) 

(•8im('«'«C:\LOTU8\PORC8T.in(3»At J2.  .A:U)<fCSim(-»-«C: \LOT 
U8\PORC8T.WK3»A:A2.  .A:B2) ) 

AtUt  (W6]  (PO) 

( tSim  ( •*-«€  t  \LOTU8\PORC8T .  mCS  » A :  K2 . .  A  t  U ) -t-tSUII  ( <»>«C :  \LOT 
U8\POitC8T.lfK3»AtA2.  .A:C2) ) 

A:II2:  («•]  (PO) 

(•f«C: \L0TO8\P<(mC8T.lfR3»At  L2 . . At  L2) •*>98tm('»>«C: \LOTUS\PO 
RC8T.«K3»AtA2.  .At02) 

AtN2t  (tl«]  dUEATBO  BY  OPTION  1-12 

AtOlt  (W6]  MACRO  DIRZCTORY 

At02t  (W6]  'OPTIONI 

AtQ2t  (W6]  MRECALC  B2..B1000)- 

AtQ3t  (W6]  MMBMU)RV(CB)B2. .B1000-(CB)N2. .NIOOO- 

AtOS:  {W6]  'OPTI(m2 

AtQSt  (W6]  MRSCALC  C2..C1000)- 

A:Q6i  (W61  MiaENU)RV(CE)C2. .C1000-(CE)N2. .NIOOO- 

AtOSt  (W6]  'OPTZON3 

AtQSt  [N6]  MRSCALC  02..D1000)- 

AtQ9t  (N€]  '{1IBMU)BV(CB)D2..D1000-(CB}N2..N1000- 


AtOllt 

IN6] 

'OPTIONS 

AtQllt 

(MS] 

MBBCALC  B2..B1000)- 

AtQ12t 

(MS) 

'(NBIIU)RV(CE)B2.  .B1000-(CB)N2.  .NIOOO- 

At014t 

(MS) 

'OPTXOH5 

AtQ14t 

(MS) 

MKICALC  P2..P1000)- 

AtQlSt 

(MS) 

MMBRI))RV(CB)F3.  .P1000-(CB)N2.  .NIOOO- 

At017t 

(MS) 

'opnoMs 

AtQ17t 

(MS) 

MnCALC  6a..G1000)- 

AtQlSt 

(MS) 

'(NBRU)ltV(CB)G2.  .61000-(CS)N2.  .NIOOO- 

At020t 

(MS) 

'0PTZ0N7 

AtQ20t 

(MS) 

'(nCALC  R2..H1000)- 

AtQ21t 

(MS) 

' (NBIIU)RV(CE)H3.  .H1000-(CB)N2.  .NIOOO- 

At023t 

(MS) 

'OPTZOMS 

AtQ23t 

(MS) 

MUCALC  X2..Z1000)- 

AtQ24t 

(MS) 

'  (MRRO )IIV( CB  )  X2  .  .  X 1000- (  CS  )N2  .  .  NIOOO- 

Atoasi 

(NS) 

'OmOMB 

AtQ26t 

(MS) 

MtSCALC  J2..J1000)- 

At037t 

(MS) 

UKEmJ)KV(CK)J2,  .J1000-(CB)N3.  .NIOOO- 

Atoasi 

(MS) 

'OPTZQmO 

AlQaSt 

(MS) 

'(RBCALC  Ba..X1000)- 

AtQ30t 

(MS) 

MMIM))inr(CB)B2.  .X1000-(C1)R2.  .RIOOO- 

At032t 

(MS) 

'opnoMii 

AlQSat 

(MS) 

MHaCALC  li3..L1000)- 

AtQ33t 

(MS) 

MNBn)l(V(CB)U.  .L1000-<CB)N2.  .MIOOO- 

At035t 

(MS) 

'OfTXOMia 

AlQaSt 

imj 

MMKblc  iia..Miooo)- 

U5 


A:Q36:  [W]  MlfBIIU)*V(CB)lia..H1000«(CI)ll2.  .HIOOO 


N.  M>DOLB2.IK3:  C  Mowthg 


A:A1:  [116]  '6  NOS 

A:Bl!  [«6]  "JJlXe 

A: Cl:  [W6]  *PJ1X6 

A:D1:  (N6)  "NAlXe 

A: Bit  [HA]  "ABIXA 

A: Pi:  (HA]  "NOIXA 

A:G1:  [NA]  "JIIIXA 

A:Hl:  [VA]  "JOIXA 

A: II:  (WA]  "AJIXA 

A:Jl:  (WA]  "SPIXA 

A:Kl:  [WA]  "OMIXA 

A:L1:  [WA]  "NAIXA 

A:Nl:  [WA]  «0M1XA 

A:N1:  (WA]  'LOQTY 

A:A2:  [WA]  MO  ENTRY  REQUIRED 

A:B2:  [WA]  (PO) 

((4«C:\L0TUS\P<»CST.WK3»A:L2.  .A:L2)*t-(f80ll(-»-«C:\L0TUS\ 
PORCST .  WK3»A :  A2 . .  A:  B3 )  )  } 

A:C2:  [WA]  (PO)  •8tm(<f«C:\LOTUS\PORC8T.WK3»A:A2..A:P2) 
A:D2t  [WA]  (PO)  t8OK(-^«C:\L0TOS\FORC8T.WR3»AtB2..A:G2) 
A:E2:  [WA]  (PO)  f8UM('(-«C:\L0TO8\PORC8T.WlC3»AtC2.  .A:H2) 
A:P2:  [WA]  (PO)  f8I»((4X<C:\LOTU8\PORC8T.WE3»A:D2.  .A:I2) 
A:G2:  [WA]  (PO)  f8(ni(-^«C:\LtnU8\POIIC8T.WlC3»A:E3.  .A:J2) 
A:H2:  (WA]  (PO)  f8UN(-f«C:\LOTU8\PORC8T.WK3»A:P3.  .A:K2) 
A:I2:  [WA]  (PO)  f8ON(4'«C:\L0TO8\POilC8T.WX3»A:G2.  .A:L2) 
A:J2t  [WA]  (PO) 

(f8UM(<f«C:  \LOTU8\PORCST. WX3»AtH2 .  .A: L2) (•t'«Ct \U)TUS\F 
ORCST. WX3»A: A3 . . A:A3)  ) 

A:K3t  [WA]  (PO) 

(f8UM(-^«C: \L0TO8\PORC8T.WK3»A:  12 . . A: L2) •»>(# 8UM(‘i'«C: \LO 
TU8\PORC8T.WK3»At  A2.  .A:B2)  )  ) 

A:L3t  [WA]  (PO) 

(f 8UM(-f «Ct \L0T08\P0RC8T.WK3»A:  J2 . . A: L2) (f 8UM(-»-«C:  \LO 
TU8\PORCST.WK3»AtA2.  .AtCa)  )  ) 

Atm  I  [WA]  (PO) 

(t8ini(^«Ct  \L0T08\F«IC8T.WX3»AtX2.  .AtL2)-f  (•8l}N(-»>«Ct  \LO 
TUS\PmC8T.WX3»A:A2.  *At03)  )  ) 

AfWai  (WA]  CRBATBD  BT  OfTZOIIS  1*12 

AtOll  [WA]  MACRO  DZRICTOinr 

At02:  (WA)  'omowi 

AtQ3t  (WA]  MnCALC  B3..B1000)- 

AtQ3t  [WA]  MI>IMV)ltV(Cl]B3..B1000*(CB)N2..W1000* 
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A:05: 

A:Q5: 

A:Q6: 

A:08: 

A:Q8: 

A:Q9: 

A:011: 

A:Q11: 

A:Q12: 

A:014t 

A:Q14 

AtQlS 

AX017 

A:Q17 

A:Q1S 

A:020 

A:Q20 

A:Q21 

A:023 

A:Q23 

A:Q24 

A:026 

A:Q26 

A:Q27 

A:029 

A:Q29 

A:Q30 

A:032 

A:Q32 

A:Q33 

A:035 

A:Q35 

A:Q36 


[W]  *om<m2 

UnCALC  C2..C1000)- 
[If6]  MNBMU)RV(CB)C2..C1000-{CB}M2. 
[116]  'OPTIONS 
(W6]  '(RBCALC  D2..D1000)> 

[N6]  *(IIBmi)ltV(CB)02..D1000-(CB)H2. 
[N6)  'OPTIOM4 
(W6]  MUCALC  K3.. 11000)- 
(NO]  MHBTO).  V(CB)B2..I1000-(CB)N2 
[WO]  'OmON5 
[WO]  MUCALC  P2..P1000)- 
(NO]  MNBND)ltV(CE}P2..P1000>(CS)N2 
(WO]  'OPTIOHO 
[WO]  M RBCALC  G2..G1000)- 
(NO]  '(IIBIfU)RV(CE)G2..G1000-(CE)W2 
[WO]  '0PTI0N7 
[WO]  '(RBCALC  H2..H1000)- 
[WO]  '(MEtn))RV(CE)H2..H1000-{CB)M2 
[W6]  'OPTIONS 
[W6]  '(RECALC  I2..I1000}- 
[WO]  '(lfENU)RV(CE)I2..I1000-(CB)N2 
(WOJ  '0PTI<W9 
[WO]  '(RECALC  J2..J1000)- 
[WO]  '(ICEMU)RV(CE)J2..J1000-(CB)N2 
[WO]  'OPTIOHIO 
(WO]  '(RECALC  K2..K1000}- 
(WO]  '(IIEMU)RV(CE)K2..X1000-(CE)N2 
(WO]  'OPTIOHll 
[WO]  '{RBCALC  L2..L1000)- 
[W6]  '(lfENU}RV(CE)L2..L1000-(CE)N2 
(WO]  '0PTI0N12 
[WO]  '(RECALC  N2..H1000}- 
[WO]  '()IBNU)RV(CE»I2..M1000-(CE}N2 


.NIOOO- 

.NIOOO- 

.  .NIOOO- 

.  .NIOOO- 

. .NIOOO- 

. .HIOOO- 

. .NIOOO- 

. .NIOOO- 

. .NIOOO- 

. .NIOOO- 

. .NIOOO- 


N.  IKKXILBR.NKS:  7  Montho 


A:Al: 

[WO] 

'7  NOS 

A:Bl: 

[WO] 

"JJ1X7 

A:C1: 

[WO] 

"FA1X7 

A:D1: 

[WO] 

«NS1X7 

Axllx 

[WOJ 

"A01X7 

AtPlt 

[WO] 

"NN1X7 

A:61: 

(WOJ 

•JD1X7 

AtHli 

(WOJ 

■JJ1X7 

Ax  III 

[WO] 

•AP1X7 

AxJlx 

(WO) 

”8111X7 

AxXls 

”0A1X7 
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AtLi:  [we]  •mix? 

CW<]  "OJIX? 

{NC]  'lOQTy 

A:A2:  tVCl  MO  IMTIty  RBQDZKBO 
A:B2:  CMC]  (FO) 

{*«cx  \uyim\wastcn,wa»ht  u . .  At  u)  ♦  (•8aii(<»-«ci  \L0TU8\r 

OilC8T.inC3»AtA2.  .AtP2)  ) 

Aicat  [N6]  (PO)  •8IIII(4>«Ct\t0n»\POBCST.«K3»AtA2..AtG2) 
At02t  CMC]  (PO)  •Sim(<f«Ct\10ni8\POItC8T.IIX3»AtO2..AtB2) 
AtB2:  CMC]  (PO)  •8UM(-t>«Ct\LOn»\PO«C8T.inC3»AtC2..A:ia) 
A:P2t  CMC]  (PO)  •Sim(<*‘«Ct\L0nWVPORC8T.1IK3»AtO2..AtJ2) 
A:G2t  (VC]  (PO)  •8ail(<t-«Ct\L0IU8\PQ8CST.IIX3»Atl2.  .A:K2) 
A:ll2t  CMC]  (PO)  f80lf(-»-«Ct\L9TU8\P0KC8T.1fK3»A:P2..A:L2) 
A:I2:  (MC]  (PO) 

•8llll(<»»«Ct  \L0ni8\P0RC8T.IIK3»At62 . . A: L2) (4 «Ct  \L0TU8\P0 
RC8T.lfK3»AtA2.  .A:A2) 

A:J2:  CMC]  (PO) 

•8UM(-f«C:\LOT08\P(»C8T.lfK3»A:H2.  .At  L2) <ft8UM (•«>«€: \LOTU 
8\PORC8T .  lf]C3»A :  A2 . .  A 1 82  ) 

A:K2:  CMC]  (PO) 

•8tni  ( «C t  \LOTU8\POSC8T .mu »A 1 1 2 .  .  A :  L2 )  4-f  8UM  ( <•>«€ :  \LOTU 
8\PORC8T.WK3»A: A2 . . A:C2) 

A:L2:  (trc]  (PO) 

88IJM('t>«C:\LOTU8\PORC8T.irK3»At  J2.  .AtL2)4-f8UN(<f«C: \LOTU 
S\PORC8T.lfK3»A:A2.  .A:D2) 

A:lt2:  CMC]  (PO) 

•SUM(4-«Ct  \LOTU8\PORC8T.IIK3»At K2 . . A: L2) '»>t8UM(’»^«C: \LOTU 
8\PORC8T.MX3»A:A2.  .A:B2) 

A:N2:  CMC]  CREATED  BY  0PTI0II8  1-12 


A:01: 

A:02: 

A:Q2: 

A:Q3: 

AtOS: 

AtQS: 

AtQCt 

A:08t 

ktQ$i 

AtQ9; 

AtOllt 

AiQll: 

AsQ12t 

AtOlCt 

MQ14t 

AtQlSt 

Ai017: 

AiQ17t 

AiQlCt 


CMC]  MACRO  DIRECTORY 
CMC]  'OPTIOMl 
CMC]  '(RBCALC  82.. 81000)- 
CMC]  MNEMD)RV(CE}82..81000-(CE)N2.  .NIOOO- 
CMC]  'OPTIOII2 
CMC]  '(MBCALC  C2..C1000)- 
CMC]  MillM0)RV(CE)C2..C1000-(CE}M2..N1000- 
CMC]  '0PTI0N3 
CMC]  '(MBCALC  D2..D1000)- 
CMC]  MNBI0)XV(CB)D2..D1000-(CB)lf2..N1000- 
CMC]  '0PTZ0M4 
CMC]  '(KICALC  B2..E1000)- 
CMC]  MillMU)KV(CE)S2..E1000-(Cl)N2..R1000- 
CMC]  'mzoiis 
CMC]  '(UCALC  P2..P1000)- 
CMC]  '(IIIH(l)KV(CE)Pa..P1000-(CB)N2..M1000- 

cwc]  •omm€ 

CMC]  MMICALC  02.. 01000)- 

CMC]  '(MnO)llV(CB)02..01000-C(S)N2..N1000- 
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A!020:  (116) 
AtQ20t  (we) 
A:Q21:  [116] 
At023:  [116] 
AtQ23:  [116] 
A:Q24:  (116) 
At026:  (116] 
AtQ26t  (116) 
AIQ27:  [116] 
A:029:  (116] 
A:Q29:  [116] 
A:Q30:  [116] 
A:032:  [116] 
A:Q32:  [116] 
A:Q33:  [116] 
A:035:  [116] 
A:Q35:  [W6] 
A:Q36:  [116] 


omom 

(mCALC  B2..H1000)> 

(IIIII0)IIV(CB)R2.  .B1000-(CB)N2.  .mOOO- 

omoHi 

(«BQAX£  I2..21000)- 

(NniIJ)ltV(CB)X2.  .Z1000-(CB]II2.  .II1000> 

OPTZOII9 

(RMALC  J2..J1000}- 

<IIBIID)ltV(CB)J2.  .  J1000>(CB}II2.  .I11000* 

OPTZOmo 

(ncAzx:  K2..IU.OOO}- 

[ICBHD)RV(CB)X2.  .X1000-(CB)N2.  .NIOOO- 

OPTIOMll 

[KBCALC  L2..L1000)> 

(IIIMU)ilV(CS)L2.  .L1000-(CB)N2.  .BIOOO- 
OPTION12 

(RZCAXX:  IC2..lllOOO)> 

(NEmj)RV(CE)K2.  .II1000-<CE)N2.  .NIOOO* 


O.  MODOU2.inC3:  6  NORthS 


A:Al:  [116]  '8  MOS 

A:B1:  [116]  "JA1X8 

A:C1:  [116]  ”r81X8 

A:D1:  [116]  «nf01X8 

A:E1:  [116]  «AM1X8 

A:ri:  [116]  "IID1X8 

A:61:  [116]  "JJ1X8 

A:H1:  [116]  "JP1X8 

A: II:  [116]  "AII1X8 

A:J1:  [116]  "SAIXA 

A:K1:  [116]  "ON1X8 

A:L1:  [116]  ”1X11X8 

Aim:  [116]  "0J1X8 

Axm:  [116]  'lOQTY 

AlA2:  [116]  MO  IMTIiy  KMQOZRBO 

AtB2i  [MB]  (PO) 

(•»>«Cx\L0TO8\fORC8T.1IX3»AtX.3..A:L2)-»>(88DM(-»-«Ct\L0TU8\P 
OI1CST.MIC3»AtA2.  .At02)) 

AlCax  [«6]  (PO)  t8llR('»«Ct\Mro\mC8T.1IX3»AtA2..A:a2) 
AtD2t  [116]  (PO)  ••IM(•*•«Ct\l0f<S\POIIC8T.«|C^»AtB2..A:Z2) 
AtXa:  [MO]  (PO)  •8(llf(4<<CiVC^g«l)M\VtllC8T.MlO>>AiC2..A:J2) 
AtP3l  [M6]  (PO)  fM(M(4<<C3\Z0m\]railC8T.«k3>>Atltt..AtK2) 
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AiASi  (wrai  '  1.  omoroX 

vnai  AXff  n  AEO  cnoose 
AtASs  («7a]  '  a.  Eamm 


INTBR  ALT  FS 

AtA7t  (in2  3 

mm  ALT  rs 

A)A9t 

mm  ALT  n 

AtAiit  [ina] 

mm  ALT  rs 

AtA21:  [V72] 
AtA22:  (1172] 
mm  ALT  P3 
A:A24:  [W72] 

mm  kut  P3 

A:A26:  (*72] 

nrm  hia  P3 

A:A2tt  (in2] 

mrm  alt  ps 

A:A30:  (1172] 

mm  ALT  P3 

A3A32;  (102} 
sum  ALT  P3 
A:A34:  (102] 
mm  ALT  P3 
A!A36:  (102] 
ENTER  ALT  P3 
AtA38:  [102] 
ENTER  ALT  P3 
AtA40:  [102] 
OPTIONIS 
A:A42l  [102] 
ENTER  ALT  P3 
A:A44:  (102] 
ENm  ALT  P3 
A:A46t  [102] 
ENTm  ALT  P3 
A:A48:  [102] 
ENm  ALT  P3 
AtASOi  (102) 
ENm  ALT  P3 
AsASai  [102] 
ENTER  ALT  P3 
AIAS4:  [102] 
ENm  ALT  P3 
AiAS««  (102] 
ENm  ALT  P3  < 
AlAMl  (N72} 
ENm  ALT  P3  . 
JltAtOi  [102] 


AND  CaOONB  OPTXOMa 
'  3.  oolitcollad  itat«rUl 

AND  CBOOtt  omON3 
'  4.  §bkXt-titm 

AND  CHOONE  omON4 
*  5.  ProoMd  to  Itaoro  Diractory 

AND  CaOONB  OmONS 


1.  mst  Hovsn 
I  AND  CaOONI  OPTXOMA 

2.  Elow  Movers 
AND  CaoONt  OPTION? 

'  3.  Nttlll 

AND  GNOONB  OPTIONt 
4 . 

AND  CBOOSI  OPTXON9 

*  5.  Air  OondltioiMd  Spaotts 

AND  CHOOeS  OPTIONIO 

'  6.  DLR'N 

AND  CHOOSE  OPTIONll 

7. 

AND  CHOOSE  OmON13 

*  8.  Pilfsrabla 

AND  CHOOSE  OmON13 

'  9.  Msdiesl 

AND  CHOOSE  OPTXON14 

^TO  CONTXNDE  ENm  ALT  P3  AND  CHOOSE 

'  10.  Clothiag/Poul  Wmthmr  Gmmt 

AND  CHOOSE  OPTIOHIS 

'  XI.  Shoot  Hotol/Bor  Stock 

AND  CHOOSE  OPTXON17 

'  12.  OosEutor  Porto/ ADPB  Equipoont 

AND  CHOOSE  OPTZONIS 

*  13.  CUStoSUl 

AND  CHOOSE  OPTZON19 

14.  Oonorol 

AND  CHOOES  OPnON20 

*  19.  Omiood 

AND  CHOOSE  C9TXQH21 
18.  OHOSOd 
AND  CHOOSE  mTXOHaa 
'  17.  onosoS 
AND  CHOOSE  OETXONaS 
'  19.  EwmiE 

ATO  CHOOSE  OmONEA 
'  *  mtsKH  to  Hoia  ano. 


AtAsit  [N7a)  a; 


AtAcat  (ir72)  *  1.  omms 

nrmt  alt  pj  ahd  caoon  opnoms 

A:AC4:  [W72]  *  2.  PI  ■—■111— 

ENTER  AX;r  P3  AND  CHOOSE  OFTZON26 
AtA«t  CW72)  *  3*  OKiSiS— • 

ENTER  ALT  P3  AND  CHOOSE  OmON37 
AtA6t:  (W72]  *  4.  AoldN 

ENTER  ALT  P3  AND  CHOOSE  OPTIOH2t 
AtA70:  (N72]  '  9.  OOTT— iv— 

ENTER  ALT  P3  AND  CHOOSE  OPT10H29 
AtA73:  (H72)  '  9.  AlOOllOl 

ENTER  ALT  P3  AND  CHOOSE  OPTXOH30 
A{A74:  [in2]  '  7.  Calol—  Hypochlorit* 

ENTER  ALT  P3  AND  CHOOM  OPTIOH31 
AtA7<!  [ina]  '  •.  Radio—tiv* 

ENTER  ALT  P3  AND  CHOOSE  OPTXOS32 
A:A78:  (H72]  *  9.  Othar 

ENTER  ALT  P3  AND  CHOOSE  OPTZON33 

A:A80:  [¥72]  ^TO  OONTINOE  ENTER  ALT  P3  AND  CHOOSE 
0PT10M34 

A:A82:  (W72]  '  10.  Unusad 

ENTER  ALT  P3  AND  CHOOSE  OPTION35 
A:A84:  [ir72]  '  11.  Onoaad 

ENTER  ALT  P3  AND  CHOOSE  0PTI0N36 
A:A8ft:  [W72]  '  12.  Onusad 

ENTER  ALT  P3  AND  CHOOSE  OPnON37 
A:A88:  (N72]  '  13.  Dmiaad 

ENTER  ALT  P3  AND  CHOOSE  OPTION38 
A:A90t  [W72]  '  14.  OlHisad 

ENTER  ALT  P3  AND  CHOOSE  OPTXOH39 
A;A100:  [W72)  '  •  Ratum  to  —in  — nu. 

ENTER  MHE 

AzAlOl:  CW73]  ^CONTROLLED  MATERIAL 
AZA102:  (W73]  '  1.  SDSSAPE 

ENTER  ALT  P3  AND  CHOOSE  OPTZ0M40 
AIA104:  [W72]  '  2.  La— 1  1 

ENTER  ALT  P3  AND  CHOOSE  OPnOM41 
AtAlOet  (N72]  '  3.  TRRSBT 

ENTER  ALT  P3  AND  CHOOSE  OtnOM42 
AtAlOSt  (N72]  '  4.  HSE  StoOk 

ENTER  ALT  P3  AMD  CHOOSE  OtnON43 
AiAllO:  (N72]  '  9.  im—ad 

ENTER  ALT  P3  AND  CHOOSE  0VTZ0H44 
AiAiiax  (N7a]  '  s.  EN—ai 

ENTER  ALT  P3  AMD  CHOOSE  Oi«l€H49 
AtA114t  (N72]  '  7.  ONNSSi 

ENTER  ALT  P2  AHD  CHOOSE  OVTUMMS 
AtAllSt  C*73)  '  s.  onasad 

■RBR  ALT  P3  AND  CHOOSE  OTTlOHi? 


A: Alia :  (ir72]  '  •.  UnuMd 

ENTER  ALT  P3  AND  CHOOSE  OPTION4S 

A:A120t  (W72)  *fO  OOITTINDE  ENTER  ALT  P3  AND  CHOOSE 
OPTION49 

A:A132t  (N72]  *  10.  DnuMd 

ENTER  ALT  P3  AND  CHOOSE  OPTIONSO 
A:A124:  (H72}  '  11.  DnUMd 

ENTER  ALT  P3  AND  CHOOSE  OPTXOM51 
A:A126:  {W72)  '  12.  OnuMd 

ENTER  ALT  P3  AND  CHOOSE  0PTI0NS2 
A:A140:  (N72]  *  •  Ratum  to  Min  Mnu. 

ENTER  HONE 

A:A141:  (H723  ^SHELP-LIFB 

AtA143:  (N72]  '  To  roviow  Sholf-Lifo 

ENTER  ALT  P3  AND  CStOOSZ  OPTIONS! 

A:A160:  (N72]  '  *  Rotum  to  Min  Mnu. 

ENTER  HONE 

A:B1:  (N72)  ''PAST  MOVERS 

A:B3:  [H721  *  1*  Po9o  Down  to  tho  subjoct: 

A:B9:  (N72]  '  «.  Gonoral 

A:B7:  [N72i  *  2.  Rotum  to  Min  Mnu  ocroon 

ENTER  HCBfE 

A:C1:  (N72]  *8L0N  MOVERS 

A:C3:  (N72]  *  1.  Pago  Down  to  tho  aubjoct: 

A:CS:  (N72]  '  a.  Gonoral 

A:C7:  [N72i  '  2.  Rotum  to  Min  Mnu  ocroon 

ENTER  HONE 

A:D1:  (N72]  ^BDLE 

A:D3:  (W723  *  1.  Pago  Down  to  tho  subjoct: 

A:D5:  CW723  '  a.  Gonoral 

A:D7:  (W723  '  2.  Rotum  to  Min  Mnu  ocroon 

ENTER  HONE 

A: El:  (N723  ^BINNABLES 

A:B3:  (N723  *  1.  Pogo  Down  to  tho  oubjoct: 

A:E5:  [H723  '  a.  Gwioral 

A:E7:  [W723  '  2.  Rotum  to  Min  Mnu  ocroon 

ENTER  HOMB 

A: PI:  (W73]  ^AZR  OONDZTXOHIO  SPACES  (filR/battorioo) 
A:P3:  [1173]  *  1.  Pofo  Down  to  tho  oubjoct: 

A:P9:  (H73]  '  a.  Gonoral 

A:F7:  [N73]  *  b.  Oolioato  Inotrunonto 

A:P»:  (ir733  *  c.  Pila 

AiPll:  t«73)  '  G.  Hattorioo 

A:F13:  CW733  '  3.  Hatam  to  Min  Mnu  ocroon 

EtHtHk  HOME 

AlOll  (H73]  ^DUt'O 

AiGSi  rV733  *  1.  Pago  Dawn  to  tho  aubjoet: 

AtGDs  t«73]  '  a.  Ganoral 

At07:  CVPE)  *  3.  IMHm  to  nain  aanu  aoroon 


INTIK 

HONE 

AiRl: 

^QOOSAL 

AiM3t 

[irraj 

'  1. 

Fnq*  Down  to  tbo  si^joctx 

AtB9: 

(N7a) 

# 

a.  GMioral 

Atint 

CN7ai 

*  2. 

Roturn  to  noin  noma  seroon 

nm 

BONE 

A:IIx 

(W7ai 

^FILTERABLE 

AtZ3t 

Cinaj 

*  1. 

Togo  Down  to  tho  oiB>j«ct ; 

AXIS: 

tw7a) 

§ 

a.  Oanaral 

AxI7x 

iw7ai 

•  2. 

Rotam  to  nain  nonu  aoroan 

BNTXR 

BONE 

AXJIX 

(inaj 

^NEDICAL 

A:J3x 

(inaj 

'  1. 

ntga  Down  to  tba  std»joctx 

AxJSx 

(N7aj 

# 

a.  Ganaral 

A:J7x 

(W7ai 

'  2. 

Roturn  to  nain  nanu  aoraan 

ENTER 

BONE 

AxKl: 

(inaj 

^CLOTHIHG/TOOL  mMfSXR  GEAR 

A:K3: 

tina) 

'  1. 

Paga  Down  to  tha  aubjact: 

AXES: 

imaj 

« 

a.  Ganaral 

A:K7: 

imaj 

'  2. 

Ratum  to  nain  namx  oeraan 

ENTER 

BONE 

AxLl: 

(W7aj 

^SHEET  HBTAV2AR  STOCK 

A:L3: 

(inaj 

'  1. 

Mga  Down  to  tha  aubjaot: 

AxLSx 

C«na] 

» 

a.  Ganaral 

AxL7x 

(tnai 

'  2. 

Ratum  to  nain  nanu  oeraan 

ENTER 

BONE 

AxNl: 

[9/72] 

^CONPWER  FARTS/ADFS  EQUIPMENT 

AXM3: 

CN7a] 

»  1. 

Paga  Down  to  tha  auhjaetx 

AxKSx 

(If7ai 

$ 

a.  Ganaral 

AXN7X 

(W7ai 

•  2. 

Ratum  to  nain  nanu  aoraan 

ENTER 

BOIB 

AxNlx 

CN7a) 

^CUSTODIAL 

AxN3x 

lW7a) 

'  1. 

Paga  Down  to  tha  auhjaetx 

AxNS: 

CB7ai 

# 

a.  Gmaral 

AxN7x 

(if7a] 

# 

b*  daaaifiad  Hatarial 

AxNSx 

(N7ai 

# 

o*  Aleohol 

AxNllx 

tw7a) 

$ 

d.  Paraonnal  Foma  and  ZD  Carda 

AXR13I 

CN7ai 

$ 

a.  OoNtrollad  Nodical 

AxRlSx 

(1172) 

9 

f.  fmoioua  Natala 

AXN17I 

nga) 

•  2. 

Ratum  to  nain  nmn  aeram 

INTER 

AiOlx 

[1172) 

‘^GENERAL 

Ax03s 

(1172) 

'  1. 

fnga  Dawn  to  tha  axd^aetx 

AtOEi 

(Wa) 

i 

a.  Ganacnl 

Ax07x 

(1172) 

0 

b.  Niia  Xaoua  stomroen 

AtOSt 

(W72) 

0 

e*  CRNMMtam 

AtOUl 

C*72) 

0 

4»  MNaom  and  •anawtocB 

At013t 

C*72) 

0 

a>  fdlNii  EiGiaotrie  oqpaeitem 

AlMEl 

W7t) 

•  a. 

NatHm  tsB:  nrIr  rmh  nosiBan 
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ENTER 

HOME 

A:P3: 

[N72J 

'^(UmiMd) 

A:PS: 

tN721 

'  *ltetum  to  Min  Mnu  acroon 

ENTER 

IKME 

A:Q3: 

CN72J 

^(UttUMd) 

AtQS: 

[N72J 

*  ARotum  to  Min  Mnu  scroon 

ENTER 

BONE 

A:R3: 

tin2j 

''(OnoMd) 

A:R5: 

CN72] 

*  *Roturn  to  Min  Mnu  acroon 

ENTER 

HOME 

At83: 

fN72J 

''(Unuaad) 

A:8S: 

[W72] 

*  *Ratum  to  Min  Mnu  acrMn 

ENTER 

IKME 

A:T1: 

CN721 

^GASES 

A:T3: 

tN721 

'  1. 

Pa9a  Down  to  tha  aubjact: 

A:T5: 

IN72J 

# 

a .  Ganaral 

A:T7: 

[N72] 

t 

b.  Aoatylana 

A:T9: 

tW72] 

0 

c.  Oxygan  and  Chlorina 

A:Tll: 

[N721 

0 

d.  Nonflaanabla  Gaaaa 

A:T13: 

[W721 

0 

a.  Aaroaol  Producta 

A:T15: 

CW72] 

0 

f .  Praon 

A;T17; 

[N721 

•  2. 

Ratum  to  Min  Mnu  acraan 

ENTER 

HOME 

A:U1: 

(W721 

^PXAKMABLES 

A:U3: 

(N72] 

'  1. 

Paga  Down  to  tha  aubjact: 

A:US: 

(N72] 

0 

a.  Ganaral 

A:U7: 

[N721 

0 

b.  storarooM 

A:U9: 

tW7kl 

0 

c.  Patrolaun  Producta 

A:Ull: 

tM7;i 

'  2. 

Ratum  to  Min  Mnu  acraan 

ENTER 

HONE 

A:Vl: 

(N72) 

^OXIDIZERS 

A:V3: 

[N72] 

'  1. 

Paga  Down  to  tha  aubjact: 

A:V5: 

[N72: 

# 

a.  Ganaral 

A:V7: 

[N7r.] 

'  2. 

Ratum  to  Min  Mnu  acraan 

ENTER 

HOME 

A:Wl: 

[N72] 

^ACIDS 

A:W3: 

CW721 

'  1. 

Pa^  Down  to  tha  aubjact: 

A:W5: 

IM721 

$ 

a.  Ganaral 

A:W7t 

[W721 

*  2. 

Ratum  to  Min  Mnu  acraan 

ENTER 

ROME 

A:X1: 

IW721 

^CORROSIVES 

A:X3t 

CMTai 

'  1. 

Paga  Down  to  tha  aubjact: 

AtXS: 

tN72] 

# 

a.  GaMTUl 

A:X7t 

[1172) 

'  a. 

Ratum  to  Min  nanu  acraan 

ENTER 

HOME 

A:yi: 

tinaj 

^ALCOHOL 

A:y3: 

(1172) 

'  1. 

Paga  Oowti  to  tha  aubjact: 

AtYS: 

(in2) 

t 

a.  OMiaral 

AtY7: 

(M72) 

*  2. 

Eatum  to  Min  Mnu  acraan 
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BITER  HOKE 

A: El:  [*172]  ^CALCION  HYPOCHLORITE 

A:K3:  (1172]  *  1.  Pa9«  Down  to  tho  oubjoctt 

A:ZS:  (1172]  *  a.  Gonoral 

A:Z7:  (ir72]  *  2.  Roturn  to  Min  nonu  oeroon 

ENTER  HOME 

A:AA1:  (W72]  ^RADIOACTIVE 

A!AA3:  (1172]  *  1.  Po^o  Down  to  tho  oubjootz 

AtAAS:  (in2]  *  o.  Gonorol 

AtAAT:  (N72]  '  b.  Eloctron  Tuboo 

A:AA9:  (1172]  '  c.  Nognotmw 

AzAAll:  (1172]  *  2.  Rotum  to  Min  Mnu  oeroon 

ENTER  HOME 

A:AB1:  (W721  ^OTHER 

AtAB3:  (1172]  '  1.  Pogo  Down  to  tho  subjoct: 

A:AB5:  (in2]  '  o.  Oonorol 

A:AB7:  [1172]  *  b.  Orgonio  Chlorino  Laundry  Bloach 

A:AB9:  (1172]  *  c.  Toxic  Eubotancoa 

AzABll:  (1172]  •  2.  Rotum  to  Min  Mnu  oeroon 
ENTER  HONE 

A:AC3:  (W72]  ^ (Unuood) 

A: ACS:  (ir72]  *  *Rotum  to  Min  Mnu  oeroon 
ENTER  HONE 

A:A03:  (in2]  ^(Unuood) 

A: AOS:  (1172]  '  •Rotum  to  Min  Mnu  oeroon 
ENTER  HONE 

A:AB3:  (1172]  ^(Unuood) 

A:AZS:  (1172]  *  *Rotum  to  Min  Mnu  oeroon 
ENTER  HOME 

A:AF3:  [1172]  ^(Unuood) 

A:AFS:  [1172]  '  *Rotttm  to  Min  Mnu  oeroon 
ENTER  HOME 

A:AG3:  (N72]  ^ (Unuood) 

A:AGS:  [1172]  *  *Rotum  to  Min  Mnu  oeroon 
ENTER  HONE 

A:AH1:  [in2]  ^SUBSAFB 

A:AH3:  [1172]  '  1.  Pago  Down  to  tho  oubjoet: 

A:ABS:  (1172]  '  a.  Gonoral 

AtAH7:  (1^2]  '  2.  Hotum  to  Min  Mnu  oeroon 

ENTER  HONE 

A: All:  [1172]  ^LEVEL  1 

A:AI3:  (N72]  •  1.  Pago  Down  to  tho  oubjoet: 

A:AI5I  (1172]  '  o.  Ooaoral 

AtAI7:  (W7a]  '  2.  Hotom  to  Min  Mnu  oeroon 

ENTER  Bom 

AtAJlt  [1172]  ^TARSET 

AtAJ3:  [*73]  '  1.  Pogo  Ooim  to  tho  oubjoet: 

AtAJS:  (H73]  '  a.  Honorol 

AtAJ7:  [1173]  '  3.  Rotttm  to  Min  Boma  oeroM 
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AtAXl:  [ir72] 
AtAKS:  [W12] 
A:AI»x  [in2] 
AXAK7!  (in2] 


AXAI3: 

AtALSt 


A: AMS: 

A:AMS: 

ENTER 

A: AOS: 

A:AOS: 

ENTER 

AxAPS: 

A:APS: 

ENTER 

A:AQ3: 

A:AQ5: 


(N721 

tN721 


A:AR3: 

A:AR5: 

ENTER 

AtASl: 

A:A83: 

AtASS: 

AtA87t 

ENTER 


^BAR  8T0CR 

*  1.  Page  Down  to  tho  oubjoct: 

*  m,  Gonorol 

'  2.  Roturn  to  aoin  aoiw 

^  (UmuMd) 

*  •Roturn  to  Boin  oonu  ooroon 


A:AII3:  [W72] 
AxAMS:  [W72] 


^(Umiood) 

'  •Rotum  to 


lin  Bonu 


[N721 

tN72) 

HONE 

(N72J 

[W72] 

HOME 

(N72J 

(N72J 

HOME 

(N721 

(W721 

HOME 

IN72) 

[N723 

HONE 

tN721 

(N72J 

CN721 

(N72] 

HOME 


* (Unusod) 

'  •Rotum  to  ooln  aonu  oeroon 


* (Unusod) 

•  *Rotum  to 


kin 


inu  oeroon 


''  (Unusod) 

'  *Rotum  to  main  oonu  oeroon 
(Unusod) 

*  •Rotum  to  Min  oonu  oeroon 
(Unusod) 

'  •Rotum  to  osin  oonu  ooroon 
^SHELP-LIPE 

*  1.  Pogo  Down  to  tho  oubjoct: 

'  o.  Gonorol 

'  2.  Rotum  to  aoin  oonu  oeroon 


A:AU1: 

(N21] 

'MACRO  DIRECTORY 

A:AD3: 

mi} 

'OPTIONl  MACRO 

A:AV3: 

(N30J 

MHOW)- 

A:AV4: 

(N30) 

MD  39)- 

A:AV5: 

(N30) 

'(U  19)- 

A:Ain: 

(N21) 

'OPTZOM2  MACRO 

A:AV7: 

(N30J 

MHOME)- 

A:AVt: 

(N301 

MD  79)- 

A:AV9: 

(N30] 

'{U  19)- 

A:AU11: 

[N21J 

'OPTZOM3  MACRO 

AxAVlli 

IN30J 

MROO)- 

AIAT12: 

CWOJ 

MD  119)- 

AtAVlS: 

C»30] 

'(0  19)- 

AtAOlS: 

(Wl) 

'OPTZOII4  MACRO 

At  AVIS  I 

two] 

MROMI)- 

AtAVlft 

two] 

MO  199)- 
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A:AV17: 

(W30 

AtA019t 

(N21 

AxAV19{ 

(N30 

AtAV20t 

(M30 

AtAV21: 

(1130 

AxA023t 

[wai 

AXAV23: 

(M30 

A:AV24t 

Cmo 

A:A02et 

[M21 

ASAV24X 

tM30 

A:AV27i 

[W30 

AXAU39: 

(N21 

AXAV29X 

(M30 

AiAV30x 

[W30 

AXAU32X 

[W21 

AXAV32: 

(M30 

A:AV33x 

(M30 

AxAU35x 

[N21 

AXAV35: 

(W30 

AXAV36X 

(W30 

AxAtJ38x 

(1121 

AXAV38: 

(N30 

AXAV39X 

[W30 

AXAU41: 

[W21 

AiAV41: 

(■30 

AXAV42X 

(■30 

AXAU44: 

(^21 

AxAV44i 

(■30 

AXAV45X 

(■30 

AXAU47X 

(■21 

AXAV47X 

(■30 

AiAV48x 

(■30 

AxAUSO: 

(■21 

AXAV50X 

(■30 

AxAVSlx 

(■30 

AXAV52X 

(■30 

AXAU54X 

(■21 

AXAV54X 

(■30 

AxAVSSx 

(«30 

AXAUS7X 

(■21 

AXAV57X 

(«30 

AXAV58X 

[W30 

AxAimox 

(W31 

AxAVOOx 

(■30 

AxAV<lx 

(■30 

AtAD«3x 

(■31 

AxATfSx 

(■30 

AXAV84I 

(■30 

AtAOMx 

(■21 

(V  l»|- 
OPnONS  NJ^CKO 
<■0111)- 
(1  4f)- 
<1*  3»- 

OPTXOH4  MACRO 
(«0ME)- 
(R  11- 

opnoin  MACRO 

(■OMl)- 
<R  2)- 

OFTIOH8  MACRO 
(■OME)- 
(R  3)- 

OPriOH9  MACRO 
(■OME)- 
(R  4)- 

OPTIOMIO  MACRO 
(■OME)- 
(R  5)- 

OPTIOMll  MACRO 
(HOME)- 
(R  «)- 

OPTIOM12  MACRO 
(HONE)- 
(R  7)- 

OmONia  MACRO 
(HONE)- 
(R  •)*• 

OPnOM14  MACRO 
(■OME)- 
(R  »)- 

OPTXOMIS  MACRO 
(HONE)- 
(D  59)- 
<U  19)- 

0PTX0M16  MACRO 
(BOME)- 
(R  10)- 

OPTZOM17  MACRO 
(■OMt)- 
(R  ll)- 

OfTXOMlt  MACRO 
(HQMI)- 
(R  12)- 

OitlOMlt  MACRO 
(R  13)- 

OmCMEO  MACRO 
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hthVMt 

(«0] 

MBom)- 

AtAVtfT: 

fWO] 

M*  14)- 

A:MIC9: 

tW211 

'omoni 

M^CRO 

AlAV«9t 

two] 

MBOMB)- 

ASAV70: 

CW30J 

»(*  10)- 

AxAinat 

twiJ 

'OFTXOI132 

AxAV72t 

two] 

MHOHI)- 

AtAV73: 

tW30J 

M*  lO)** 

AxA079t 

twi] 

'OPTXON23 

AXAV79X 

tW301 

MBONI)- 

AXAV7CX 

[WOl 

'{*  17)- 

AXAU79X 

twil 

'OPnOV24 

AXAV78X 

tW30] 

MBONB)- 

AXAV79X 

[W301 

'{*  10)- 

AxADSlx 

(Wl] 

'0PTX0H2S 

MACRO 

AXAVSIX 

(moj 

MHOMB)- 

AXAV83X 

[11301 

MR  19)- 

AxAtI84x 

[11211 

'OPTIOM26 

MACRO 

AxAV84i 

[11301 

MHOIIE)- 

AxAV85i 

[11301 

MR  20)- 

AxA»87x 

[Wll 

*OPTIOi127 

MACRO 

AXAV87X 

[11301 

MBOHE}- 

AXAV88X 

[W301 

'(R  21)- 

AXAU90X 

[W211 

'OPTIOM28 

MACRO 

AXAV90X 

[W301 

MBONB)- 

AXAV91X 

[11301 

MR  22)- 

A:AU93: 

[M211 

'OPriOR29 

MACRO 

AXAV93X 

[11301 

MHOKB)' 

AXAV94X 

[M301 

MR  23)- 

AXAII96X 

[11211 

'OPTIOM30 

MACRO 

AXAV96X 

[11301 

MHOHB)- 

AXAV97X 

[11301 

MR  24)- 

AXAD99X 

[W211 

'OPnOlf31 

MACRO 

AXAV99: 

[11301 

MBONB)- 

AXAVIOOX 

[W301 

MR  25)- 

AXAD102X 

[11211 

'0PTZ0II32  MACRO 

AXAV102X 

[11301 

M*OIIB)- 

AxAV103x 

[W301 

MR  26)- 

AxAOlOSx 

[WIJ 

'OTTZ0V33  MACRO 

AxAVlOSx 

[*301 

MBONB)- 

AxAVmx 

[*301 

MR  27)- 

AXA01O8X 

[*31] 

'09TX0M34  MACRO 

AXAV108X 

[*30] 

MROMB}- 

AXAV109X 

[*301 

MO  79)- 

AiAVllOt 

[*301 

M*  30)- 

AxAOil2x 

(*211 

'omomo  MACRO 

AxAVlias 

[*301 

MROHi)* 

AiAnUt 

(*301 

MR  28)- 

AtAOmx 

(*211 

'OmORlO  MACMO 

JksAVllSx 

AtAVllC: 

AtAOllAt 

AtAVllSt 

A:AV119: 

A:A0121: 

AtAViait 

AiAviaat 

AsAOmt 

AtAVia4t 

AtAViaSt 

AsAOiaT: 

AtAVia?: 

AiAViaS: 

A:AKI130t 

A:AV130: 

A:AV131: 

A:AU133: 

A:AV133: 

A:AV134: 

A:AU136: 

A:AV136: 

AtAV137: 

AtA0139t 

AXAV139: 

A:AV140: 

AxA014at 

A:AV14a: 

AtAV143t 

A:A0149: 

AtAV149i 

AXAV146: 

AtAD149: 

AtAVI49x 

AXAV149X 

AtAOlSli 

AlAVmt 

AxAVlSat 

AsAOlMt 

AxAVlM: 

AiAVlSSt 

AsAVlSfs 

AsADlMt 

AlAVlMi 

AiAVlffl 

AiA01«lt 

Aia:n«it 

AiAiriiat 

AtAOlMt 


1*50) 

MWMD- 

CWOJ 

'(•  a»)- 

mi) 

'om<Mi37  mucao 

t*303 

'(WHI)- 

mo) 

M*  30»- 

mi) 

'OPTXOMIO  «ia» 

tW30J 

MWHE)- 

mo) 

'(«  311- 

mi) 

'omovao  macm 

mo) 

MWMI)- 

mo) 

M*  32)- 

CWi) 

'OPTX0M40  MACRO 

mo) 

MMQHI)- 

mo) 

MM  33)- 

mi) 

'0PTX0M41  MACRO 

mo) 

MROMI)- 

£*»30J 

34)- 

mi) 

'OmOM42  MACRO 

(W301 

'(BQIIB)- 

(WO) 

MR  35)- 

(Wl) 

'OmOM43  MACRO 

(WO) 

MBOMB)- 

(WO) 

'(R  36)- 

(Wi) 

*OmOH44  MACRO 

(WO) 

Mmomb)- 

(WO) 

MR  37)- 

(Wl) 

'OmOM49  MACRO 

(WO) 

MBONB)- 

(WO) 

MR  30)- 

(Wl) 

'ORTIOR46  MACRO 

(WO) 

MRQ»)' 

(WO) 

MR  39)- 

(Wl) 

'OmOM47  MACRO 

(WO) 

MWMD- 

(WO) 

MR  40)- 

(Wl) 

'OPTX0H40  MACRO 

(WO) 

MROHB)- 

(WO) 

MR  41)- 

(Wl) 

'O»n0H49  MACRO 

(WO) 

'(MQHl)- 

(WO) 

MO  lit)- 

(WO) 

MO  It)- 

(Wl) 

'OmORSO  MACRO 

(WO) 

M«o«i)- 

(WO) 

MR  42)- 

(Wl) 

'wnowi  RACRO 

(WO) 

'  (ROHM)— 

(WO) 

MR  42)- 

(Wl) 

'OiVXORMI  RR6RR 

kthSlMl  («30]  MaOMB)- 
AtAVieS:  [1130]  44)* 

ASAU147X  [N21]  'OPTZOIIS3  MkOO 
A:AV167x  [1130]  MMHB)- 
AtAVlOB:  (W30]  MB  43)- 


T.  ■OODLB3.WK3 


At  Alt  [W]  'CATBGORY 
AtBlt  [119]  'LOCATXOM 
Atcit  [«9]  'SBcurr 
AtDlt  [1«9]  'LOCCUrr 
AtBlt  [If9]  'OMB/FB/l 
AtPlt  [W9]  '8KL 
AtGlt  [If9]  '8RH 
AtBlt  [If9]  '8KH 
Atilt  [119]  *8B  OTIL 
AtJlt  [W9]  'LOCL 
AtKlt  [119]  'LOCH 
AtLlt  [H9]  'LOCH 
AtMl:  [119]  'PACK  PAC 

AtA2t  [119]  8R1P'8  OHM  U8B  (JRCKS  •  J  BACK  8HBLP,  SBIND  « 
8  BIM  OKAMKB) 

AtB2t  (M9]  KAMUAL  BHTBY  POB  81OBBBO0M  (280000,  320000) t 
U8B0  IB  OOKJUHCnON  HITH  MABOAL  BMTKIB8  P2,  C2,  B2,  12 
TO  COWPUTB  C2 

AtC2t  [M9]  (PO)  ••>P2*02*H2*12 

AtP2t  [VB]  HABUAL  BHTKY:  fTOBBBOOM  LBHGTH 

AtG2t  (H9]  MABOAL  BBTBTt  8TOMBMOOM  HI0TH 

AtH2t  [H9]  MABOAL  BBTBYt  BTOMBBOOM  HBZGMT 

AtI2t  [M9]  MABOAL  BBTBYt  8T0KBW00M  OTILISATIOB  (.5, 

.35,  .3) 

AtB3t  [H9]  MABOAL  BBCKY  POM  BtOMKMOOM  (280000,  320000)  t 
08BB  IB  COMJOBCTIOM  WITH  MABOAL  BBTBXB8  J4,  K4,  L4  M4  TO 

AiMt  («9)  MABOAL  OnitT  POM  LOCATXOM  MITHIM  A  BTOMBBOOM 
(320001,  320002) 

Al04t  (MB)  (fO)  4J4*K4*L4«H4 

AtJ4t  (Bt)  MAMOAL  MKfi  X0CA9XOM  UMOIH 

AtX4t  (09]  MAMOAL  aHMYi  LOCAMIOM  MZOtH 

AtLlt  (MB)  MAMOAL  MMYt  LOCaOXOM  MBXOMT 

AlMIt  (M9)  MAMrUL  IMIMIt  fACXXMB  lACTQM  (.7,  .43,  .6) 

AtlMt  (MB)  MWMiit.  MKT  fOR  A  LOdtn  MXfH  A  PX1»  BOMBBB 

WOn-YOM-M  tOCMnOMi  (0BX40O,  XAOUOt)  t  BNXiR  TOTAL 

Atilt  (Ml)  MAMOAL  MWlYt  BOMBMB  OP  P08XTX0M8  MXTMXM  TIB 
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